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Secrion 1

Purpase and Test Procedure

This side impact west is part of the TMVYSS 214 Side bnpact Protection Compliance Test
Program sponsorzd by the National Highway Traffic Safety Administration (NHTSA) under
Contract No. DTNH22-02-D-11114. The purpose of this test was to evaluate side impact
protection in a 2003 Saturn lon 4-door sedan. The test was conducted in accordance with the
Office of Vehicle Safely Comphance’s Laboratory Test Procedure (TP-214D-06, dated July
2001) with the exception of iesi speed, which was at the NCAP High-Spead Lateral Impact
level (61.2 kmvh).

1-3 0304038-1




Section 2
Summary of Side Tmpaci Test

A 2003 Saturn lon 4-door sedan was impacted on the driver's left side by a Moving
Deformable Barder (MDB}Y which was moving forward noa 277 crabbed position e the
monorait at a velocity of 62.0 km/h {38.5 mph). The target vehicle was stanonary and was
positioned al an angle of 63° to the Iine of forward motion. The side tmpact 1est was
conducted by Transportation Research Center Inc. in East Liberty, Ohio, on Aprl §, 2005,
Pre-test and post-test phatographs of the test vehicle, the movipg deformable barrier (MIXB),
and the side impact dummies (SID-HUis) are inciuded in Appendix A

Two regmained Side impact Dummies (SID-HIMTs} were placed n the driver {Pﬂa 1) anl
left rear (Pos. #4) designated sealing positions acecording lo the instructions speeified n the
(VS Side Impact Laboratory Test Proceduwre (T1P-214D-06. dated July 2001}, Both SID-
Hlils were certified prior to this test. ‘The side impact test was documented by one real-time
camera and ¢ lugh-speed cameras. Camera Jocations and other pertinent camera informiation

are mcluded in this report.

The SID-HIs were instrumentsd with the following accelerometers:

—

. Head (HED) 1haxial and redundant acceleromerers (X, Y. and Z-directions)
Neck (NEK)Y maxial force and moment igad eells (X, Y, and Z-directions)
Left Upper Rib (L1JR) uniaxial and redundant accclerometer (Y -directiont

e

fad

4. Ledt Lower Rib (LLR) umasial and redundant accclerometer {(Y-direction)

Ly

. Lower Thoracic Sping (T12) uniaxial and redundant accelerometer (Y -direction))

6. Pelvic (PEV) section uniaxial and redundant accelerometer (Y -direction}
A summary of the side impact dummy (SID-HIN) configuration and verification tesl data

can be found in Appendix C. A total of 69 channels of data were recorded. Appendix B

contains the vehicie, MIDB, and dumny response data traces.

21 030408-1




The following tables summarize the results of the tast:

Injury Criteria Front SID-HIlI ! Rear 5ID-HIII
TTi (g) 96.7 j 81.9
PEV (g) 103 .4 | 63.8

Head Injury Criteria (HIC)

Injury Criteria Front S1D-HIT Rear 310-HIill
HIC! 683 403
11 (mns) 446 49.8
t (mns) 80.6 65.7

Average Acceleration

b -z (g) 51.3 61.8

HIC is as defined in FMVES 208, The maximum time interval §; io tz 1s 36 ms.

Neck Imjury Criteria

Maximum Values Fronl SID-HIO Bear S1D-HIT
Neck X-axis Force (N) -1078 279
Neck Y-axis Foree (N} 1030 d6k
Meck Z-axis Force (W) 2761 -16635
Moment About X-gxis (Nm)" 109 -151
Moment About Y-axis (Nm) 41 o\
Moment About Z-axis (Nm} 32 24

' See Data Acguisition Explanations

* Calculated about the occipital condyie with the following fornula: Maee = M, + 0,01 778F,.

(130408-1
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Daia Acguisition Explanalions

The drver’s head Y-axis acceleration channel, TTEDY(1, recorded & gquestionable daia
spike at approximately 33 ms. This affected the driver's head Y-axis velocity and head
resultant acceleration calculabons. The Head mury Crieria (HIC) caleulation was not

affected because the HIC time interval did not include this spike.

The driver's redundant head X-axiz acccletation chamnel, HEDXFE1, recorded 2
yursionable data spike at approximately 33 ms. -This affected the driver's redundant head
X-axis velocity and redundant head resultant acceletation calculations. The redundant Head

Infary Criteria (111C) calculation was not affoeted.

The driver's redundant head Y-awis acceleration channel. HEDYRI1. rmecorded a
questionable data spike at approximately 33 ms. This affected the drver’s redundant head
Y -axis velocity and redundant head resultant acceleration caleulations. The redundant Head

Imjury Criletia (HIC) caleulation was not affected.

The drver’s redundant head Z-axis accelemation channel. HEDZR1, recorded a
questionable data spike at 33 ms. This affected the dnver’s redundant head Z-axis veloeity
and redundant hsad resultant acceleration caleulations. The redundant Head Injury Crileria

{HIC) calculation was not affected.

The driver's redundant left upper rib Y-axis acceleration channel, LURYRI. exceeded
full-scale at approximately 47 ms and recorded no valid data after that. This affected the

driver's redundant Jeft upper rib Y-axis velocity calculaiion.

The wvehicle's left rear seat track Y-axis acceleration channel, LRTYGI. recorded
questionable data afigr approximately 43 ms and recorded no valid data after cxcceding
{ull-scalc at approximately 5% ms. This affected the driver's ieft rear sear track Y-axis

veloeity measurement.

)
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The vehicle’s left lower A-post Y-axis acceleration channel, LLAYG1, recorded ne valid
dala afier approximately 44 ms. This affected the driver’s lower left A-post Y-axis velocity

measurement.
The vehicle's lefi middie B-post Y-axis acceleration channcl, LMBYGI, cxecedod

full-scale at approximately 22 ms and recorded no valid data afier that. This affected the

driver's lefl middle B-post Y-axis velocity measurement,

5.4 030408-1 o

— —_———— - . - - W e g e — = VI 0 R .
R . T _ ] - II?I




Section 3

Sunmumary of Test Results
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Test Vehiele Information;

Vehicle YearMakeMods)-

Prata Sheet 1

General Test Vehicle Pararpeter Datn

2003 Saturn lon

Vehiele Body Srvle/Color: 4-door sedan/Silver VIN: 1GRAFS2F437145425
Vehicie NHTSA No.: C3011t Build Drate: 0103
Engine Data: 4 Colinders; __ CID; 22 Liters; o
Placement: _ = Longimdinat; or _X_ Lateral; or _-  Horizontal
Transmission: _5 Speed; _X Manual; -  Automatic. - Overdrive
Final Dirive: _= EWD;_X FWD;__ - Four-Wheel Dirive
Cdometer Reading, [27 km
Options: _ X A/C; _3_ Power steering; _ X Pwr. brakes; _ - Power windows

Diata From Vehicle’s Tire Placard:

Tire Pressure (at capacityy* 210 kPa Front; 210 kPa Rear

Roeommended Tire Size:
Tires on Test Vehicle:

Vehicle Capacity Data:

Mumber of Occupants:
Type of Front Seats:
Type of Front Seat Back:

PI85/70 K14
Pi8570 K14 hlarmufacturer: Firesione FR690

2 Fromt; 3 Rear; 1} 3rd geat: _ 3 Total

it Bucket: - Bench; _ - Split bench

- Fixed; X Adjustable with _X Leveror _-  Knob

Vehicle Max. Capacity Loading = _ 408.00 kg (A)
No. of Oceupants x 65.04 ky. = 3400 ke (B)
Vehicle Cargo Capacity (A-B) = 68 kg

Test Vehicle Delivered Weight With Maximum Fhiids:

Left Front =
Right Front =
Total Front =

Front %o of Total Weaight =

Total Weight =

* Tire pressure used in test.

3465 ke Left Rear = 3755 ke
3825 kg Right Rear = 235 kg
729 ke Total Rear = 510.5_ kg
388 % Rear % of Total Weight=__ 412 %

12395 kg
3-2 (f30408-1
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Data Sheet 1 (continued )

(General Test Vehicle Parameter Data

Calculation Of YVchicle's Target Test Weight:

Total Test Vehicle Detivered Wetght With Max, [luids = _1239.5 kg (Al
Maximum Cargo Carrving Capacity of Test Vehicle = 68.0 ko (B)
Weight of Instnimented Side Inrpact Dummies (2 X B840 kg)y = 168.0 ke (C)
Test Vehicle Target Weight: =_ 14755 kg (A+BH)

Fully Loadsd Test Vehicle (UDW — 2 SID-HIII{s1 + Cargo):
Lefi Front = 3835 ke Lett Rear = 2355 kr
Right Front = 215 kg Right Rear — 3150 ke
Total Fromt = 805.0 ko ‘Total Rear = 6705 ke
Front % of Total Weight = 546 Y Rear % of Total Weight=_ 454 %
Total Weight —_ 147535 kg

As Tesicd Weioht of Test Vehicle (2 SID-[HUI{s) + Carge + Bgoipment & Instrumentation):
Left Front = 4234 ke Lett Rear = 3280 kg
Right Front = 4032 kg Right Rear = 5148  kyg
'T'otal I'ront = 826.6 kg Tonal Rear = 6428 kg
Front % of Towal Werght = 563 " Rear % of Total Weight= 43.7
Total Weight =_ 14694 kg

Test Vehicle Attude (all dimensions in millimeters):
As Delivered Fully Loaded Ready For Test
Right Fromt _ 703 Richt Froar _67¥8 Right Fromt  _ 677
Left Front 706 Left Front 675 Leti Front 675
Right Rear _ 694  Right Rear _633 Right Rear _ 657
left Rear 691  Lefl Rear _6dd Left Rear _ 660

Tesl Vehicle Wheelbase: 2617 mm

C.G. = 1144  mun rearward of fromt wheel centerline

Total Vehicle Lengh:

Right 8ide = _ 4457 i
Left 8ide = d4dé6 mr
Centerline = 46438 mitl

lia
1
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Data Sheet 1 {coniinued

deneral Test Vehicle Parameter Data
Vehicle: 2003 Saturn Ion 4-door sedan NHTSA Ne.: CI0111

g
Nommnal Design Riding Positton for adjustable driver and S

. . 7 {4 Seat Dok
passcnger seal backs. TPlease describe how to position the

r

inclinemeter te measure the seat back angle. Include |'I {@q—mlmm
description of the locaiion of the adjustment latch detent, if T --—A-a.; A
applicabie. ' SeatCusbion,t |

Front Seat Aszembly
Left Side View

Front Seat Cushion Piacement:  Mid
Total Length of Fore/Alt Adjusiment Travel: 260 mm

Total Mumber of Adjusiment Positions or Detents: 27

Front Seat Back Adjusitment Posigon: The back was adiusted 10 9.1° measured on the head

TESE post
Scat Back Torse Angle: N/A degrees

Second Position Seat Placement: _ N/A, not adiustable
Total Length Of Fore/Aft Adjustment Travel; _ None
Seat Back Adjustment Position: _ N/A. not adjustable

Adjustable Steering Column Poshion: 17.68°

Window Positions:

Right Front: ___ Open Right Rear: ___Open
Left Front: Closad Left Rear: Closed

Note: Windows will be in closed position on struck side of 1est vehicle and in apen
position on opposite side.

Amount of Stoddard Solvent In Fuel Tank:
51.5  liters (fuel tank usable capacity)

48.1  liters used in test (92% - 94% of fuel tank usable capacity)
Location of Impact Point On Test Vehicle Side To Be Impacted:

Wheelbase =_ 2617 millimeters
Intended mmpact point is 368  millimeters rearward of front axle centerline
(which is 940 millimeters forward of the wheelbase midpoint) |

Actual impact Pomit is 391 millimeters rearward of front axle cenierline

3-4 ' (30408-1 I
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Diata Sheel 2

Test Vehicle Summary of Resulis

Vehicle Year/Make/Model: 2003/Saurn fon

Body Style: 4-door sedan

NHTSA No.s C30111

Test Drate: D4/08/03

Vehicle Overall Length = 4648 mm
WVehicle Test Weirht (Pre-Tesl):

VIN: 1GEAFS2F437143425

Buiid Date: January, 2003

Crverall Widih — 1 T8 mm

Left Front = 423.4 kg Lefl Rear = 3280 ke
Right Front = 4030 kg Right Rear = _ 3148 ke
Total Froni = 826.6 kg Total Rear = 042.8 ke
Total Weight = 1469.4 kg
Wheelbase = _ _2617 _ mm
Longiwdinal C.G. From Center Of kront Axle = _ 1144 mm
Impact Angle With Respect To lmpactor = __ 90 degrees

Impact Point:
Actual JTmpag, Pontis _ 23 mm _ Right of nomningl impact rel. Ime (Lateral)
Actuzal Impact Point iz _ 5 mm _ Up from nominal impact point (Vertical )

Maximum Fxterior Static Crush:

1. Level 1{ 250 mm above pround) = 136 mm
2 level 2¢ 513 mm shove ground) = 335 mm
3 Level 3¢ 630 mm above ground) = 287 mmi
4 Level 4( 70 mm above groundl = 232 mm
S.level 3¢ _1384 mm above ground) = 45 mm
MMaximum Post-Test Imrusion = 335 mm
Occupants: Froni Passenger Rear Passenrer
Dummy ldemiheation D28 Do6
Restraints Used beatbelt, front airbag Seatbelt
Instrumentation:
Number of Vehicle Date Channels: - 22
WNumber of Cameras: Onboard = 3 Ofibpard = § Todal = 11

(30408-1




Dats Sheet 3

Moving Deformable Darrier{MDDB) Summary
MDE Face Manutacturer And Serial Mumber:

Plascore, (04A0203-2, 046B0103
Pogigon Of Impactor (MDB)} On Monorail:
Crabbed 27° 10 the left

MDB Specifications:

Overall Width of Framework Carmiage = _ 1251 ~ mm
Owerall Length of MDB (Incl. honeveomb impact face) = 4014  mm
Wheelbase of Framework Carriage = 259 mm
Track of Framework Carriage (Front & Rear) = 1881 mm
(3. Location Rearward of Front Axle = 1115 mim
MDB Weight:
Left Front = 382 kg Left Rear = 3016 kg
Right Front = 103.6 kg Right Rear = 2842 kg
Total Front = T75.6 kg Total Rear = 5858 kg
Total MDB Weight = 13614 kg
Impact Angle (MDRB C/I. to Target Vehicle /L) = _ 90 degrees
Impact Specd = £2.0 km'h
Maximum Static Crush of Honeveomb Impact Face:
1. Row A at Center of Bumper Level = 174 millimeicrs .
2. Row B at Top of Bumper Level = 98 millimeters :
3. Row C at Mid Level = 126 millimeters
4. Row D at Top of Stack Level = 159 millimeters l
Instrumentation; :
Number of MDB Data Channels = __5 3
i
¥
L]
36 030408-1
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Datg Sheet 4

Posi-Test Observations

Vehicle: 2003 Satum loa 4-door sedan NHTSA No: C3g111
Visible Dummy Contact Points:
Left Front SH)-H_H.I Left Kear SID-T4111
Head: Upper edge of door panel, Side header

right side of driver head
restraint. lefl shoulder

Lipper Torso; Door panel Duor panel

1.ower Torso: Ioor panel Doot panel

Left Knee; Door panel Door panel

Right Knee; MNone None N

Dgor Opening:
Left Side | Right Side
Front: Latched and jammed shut Easv
Rear: Lnlatched and jammed shu Easy

{ng separation)
MDB Distance From Target Impact Point:
_¥ertical: 5 mm up from target

Horizontal: 23 mm right from tareet

Arm Rest bocations:

Front: 282 mm below the boltom of the window

Rear: 288 mm below the bottom of the window
Seat Movement:

Fromi: Pushed inboard

Rear: None

Crigzine [Damaoe:

Windshield: Cracked al upper A-piliar
Window: Bath side windows shattered
Pillar Separatipn; No
5ill Separation: Mo
her Notable Impact Effocts:

The driver and passenzer Tunial girhers deploved

37 G30408-1




Section 4

Occupant and Vehicle Information
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Data Sheet 5 !

51D-HIT Instrumentation Data

Vehicle: 2003 Saturn Jon 4-door sedan NHTSA No.r C30111 4
TEST NUMBER: N30408-1 ORIVER DUMMY SERIAL NUMBER: (28 c
: FOSITIVE NEGATIVE i
DIRECTION BIRECTEON H
PR 1 I,
HELD ACCELRRATION ool
LONGITUDINAL 9.1 g B 196.4 ms 33.2 @ @ 7l.8 :
LATERAL!1 —eem g & -———- ms ——— @ - r
YERTICAL 66.8 g E 45.2 ms i1.0 g @ 35.8 L
RESULTANT: —— & —m-= ms
HIG A33 from 40.2 to 76.2 ms )
it
HEaJ REDUNDANT ACCELERATION
LOWGITURINALY —— = @ ---- ms -—— g @ -
LATERAL! ——— & -——- ms ——— g @ ——— '
YERTICAL: ——— g 5 ———— ms S @ ———
RESULTANT! - 2 ———— mg
HIC F48 from 40,4 to To.d ms ;
NECK FORLE b r
{-8K15 SHEAR 209.7 N B 198.1 ms 107&8.0 N @ 67.9 .
T-8XI5 SHERR 1020.2 N @ 73.2 ms a04.0 N ] 29,1 4
7-53%T8 AXTAL 2760.6 N @ 49,3 ms 423.6 N 36.2 | i
4 b
- s e ]
NECE MQMENT 1
ABOUT X-AXIS 95.2 M-m @ 67.4 ms 106. 4 H-m @ 38.3 '
ABQUT Y-AY¥IS all. 4 M-m @ 77.9 me 33.4 M-m @ 43.8 .
ABOUT Z-AXIS 37.2 H-m @ 62.6 ms 16.8 N-m @ 313.9
OCoTPITAL COND 109.0 Nem @ 67.3 mo 5.6 N-m @ 478
LEFT UPPEE RIB ACCELERATION ¥
LATERAL (P): 7R.5 £ @ 2%.4 ms 25,5 g @ 66.3
LATERAL (R} - E @ ———— mE N ® - :
—_—
TEFT LOWER RIE ACCELERATLON '
L&TERAL (F) 91.4 g @ 28.7 ms 23.0 g g £2.5
LATERAL (R} 92,6 ¢ a 26,7 ms 23.6.g & 62.5 b
TTI d () 76,7 1
TTI d (R} 76.0
LOWEE. SPINE ACCELERATION ;
LATERSL (B} 102.0 & @ 294 ms 17.2 g & 77.5 ’
LATERAL (R M52 ¢ a 29.4 MS 21.9 g & 58.8 .
PELVIS ALCELERATION )
LATERAL (B 133.4 ¢ 4 23.1 ms 8.6 w @ G54
LATERAL (R 103.7 & a 23.1 ms 4.9 g @ Gdy 4 )
[ ]
¥
MOSITIVE DIRECTION NECATIVE DIRECTION )
LONGITUDINAL: FORWARD [ONGCITUDINAL: REARVARD L.
LATERAL: RIGHTWARD LATFRAL : LEFTWARD -
VERTICAL: DOSNWARD YERTICAL: UFWARD
© See DATE ACOUISITION EXPLANATION 4 o {30408-1
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Data Sheet 5 (Continued)

SID-1TT Instrumentation Data

Vehicle: 2003 Saturn Ton 4-door sedan MNHTE A o C300111
TEST WUMBEE: (30408-1 FASSENGER DUMMY SERIAL NIUMBEE: (tan
PORITIVE NEGATIVE
GIFECTIOH . DIRE{CTION
HEAD ACCELERATION
LONCITYUDINAL 10.8 g i 180.2 ms le.z g i Bl.H
LATERAL TR g i 51.H nms li.4 g 4 151,34
VEETICAL 14.73 g id 2.3 ms g & a SR
BESULTANT an.n g ] 51.5 ms
HIC 405 from 44.7 to &2.7 TS
HEAT) REDUNDANT ACCELERATION
LONGITUDINAL 0.7 g i 180.% ms InY g i 6l.6
LATERAL LR i 51.5 ms 13.6 g il 181, 4
WEBTICAL 13.% g i 428 ms 33 g | SB.0
BEESULTANT 7.4 g @ £1.8 ms
HIC 402 from 44.8 to &2.7 ms
HECE FORCE
F-AX1% SHEARE 2TR.B N @ 6&.20 ms 159.5 M i@ 5.0
T-4XI5 SHEAR 468.1 N [ 51.8 ms 425.9 i TELB
Z-AXTS AYIAL 432,00 N @ 39.7 s 1660.2 N 3 SE.D
HECE HOMENT
ABOTT X-aXIS5 1¢.8 H-m i 184.7 ms 156.7 HM-m A Ka?
ABOUT Y-AYXIS 222 Mm@ 115.7 ms 0.4 N-m @ T.0
ABOTT Z-4X15 23.7 H-m @ 77.1 nms 6.7 N-m 4 51.3
QCCIPITAL COMD 15.0 M-m 1] 124.2 ms 150.09 M-m i k3.3
LEFT UPFEFR RIE ACCELERATION
LATERAL (F) B .8 ¢ H. 33.7 my 9.% g A 5508
LATERAL (R Bi.1 g i 33.7 s &.0 g ] 55.6
LEFT LOWEE RIiBE ACCELERATION
LATERAL (F] Be.0 g @ 33.7 ms 0.a g @ BE.R
LATERAL (B 55.7 ¢ @ 33.7 ms 0.7 g 3 B9, 4
TTI d (¥} 72.6
TTI d () n.7
LOWEER SFINE ACCELERATION
LATERAL () 77.9 ¢ @ 37.5 ms 29.2 g 3 B9 &
LATERAL (R) .l g i 37.5 ms P 4 AY .4
FELVIE ACTELEELTION
LATERAL (¥) 3.8 ¢ ] 34.4 ms P03z i 7.5
LATERAL (R) 3.8 & 4 3404 ms 1:.5 g @ 71.5
BOSITIVE DIRECTIOH NEGATIVEL DIRECTION
LONGITUDINAL: FORWARD LOHCITUDINAL ;.  BEARWARD
LATERAL: LIGHTWARD LATERAL: LEFTWARD
VERETICAL: DOWHWARD TERTICAL: UBJARD

4.3 (30408-1




Data Sheet &

Vehicle Pre-Test And Post-Test Measurements

Vehicle: 2003 Saturn lon 4-door sedan

-

NHTSA No.: C30111

¥
]
d
h 4
Left Side View ‘.
Note: All dimensions are in millimeters with tolerance of 3 mim
Pre-Test Pre-Test Post-Test '
{as delivered) {as tested) {as tested) (_hanpe
A 2617 2617 2605 12 ‘.
B 985 RS 993 -10 £
C 1046 1046 1046 i i
D 4648 4648 4640 % ;
E 171 171 171 0 '
F 400 385 402 .17 ;
G 287 283 280 -6 .
H 250 245 237 8
1 257 250 370 120
i 210 170 195 25
12 250 245 107 62 |
K 298 262 270 -8 /
L 313 313 315 0 J
M 348 310 718 -8 ,
N 717 717 670 47 '
0 733 735 740 -5 !
p 1276 1276 1010 266 ;
Q 415 BE 359 36 "
R 4457 4457 3465 -8
5 4466 4466 4475 -9 K
T 1275 1275 1055 220 'y
T = Lemgth & centerling F&L. = Bumper Thickness R =Right 5tde | cnglh & = Lefl Side Lenpth
T = Width vt B-pillar 11 = To Pinch weld J2 = T 3ill F
b
4-4 030408-1 :
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Data Shes 7

SID-HIT Lonsatudinat Clearsnee Dimetigions

Vehicle: 2003 Satum Jon 4-door sedan NHTSA No.: C30111

Left Side View

MNote:  All measurements are in millimesters with tolerance of =3 mm

Mezasurement Driver SID-HIIT # 28 Lefi Rear Pass, SID-HHI # 66
HH 429 N/A
HW s NiA
HE 210 164
NI/INB 450 330
CLVCR 760 487
CS 381 NiA
KDL{KDASKBLIKBA®) 04/33" 96/23.8¢
KDR{KDA“WVKBR{KBA") O5/35° 103724.6°
PA® 24.5° 23.9°
PHX 187 228
PHY. 120 300

Note: 2-door vehicle shown, Rear dummy PHX and PHZ measurements [or 4-door vehicle
would use the C-post striker as 1 reference poinl.

4.5 03040%-1




Data Sheet 8

S1D-HOI T ateral Clesranee Dimengions

Vehicle: 2003 Satumn Jon 4-door scdan NHTSA No.: C30111

ATH

Note: All measurements are in miliimeters with tolerance of £3 mm

Measurement Driver SID-HIII # 28§ Left Rear Pass. SID-HI # 66
HR 203 186
HE 353 351
AD* Lower: B8 Upper: 99 | Lower: 21 Upper: 87
HD 112 126

* Lower measurement is taken lateraliv gt center of the Jower rib accelerometer height from
the SID-HIII arn segmeni 1o the closest part of the vehicle side.
Urpper measurement is taken ateraliy at center of the upper 1ib aceelerometer height from
the SID-HI arm segment to the closest part of the vehicle side.

4-6
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Data Sheet 5

Vehicle Side Measuremenits
Vehicle: 20003 Saturn lon 4-door sedan WNHTSA No.: C30111

R E R I E Ty m 155-
: HEeEauremiants in M idimetgns (it

LEFTSIDEVIEW & | . | . !

Level 5 - Window Top

Level 4 - Window Sill

Level 3 - Mid-Door

Level 2 - Occupant H-Point

Level 1 - Axle Cenierline Height or 81l Top Heighi

Measurements Arc Taken When The Vehicle [s In The “As Tested” Configaration,

Measurements along the vertical 730 mm line shown above:

Level 5 @ Window Top = 1384  mm
Level 4 {2 Window 5ill = 70 mm
Level 3 & Mid Door - 630 mm
Level 2 {7, Occupant H-Point = 513 mm
Level | i@ Axle Cemerline Height = 230 mim

{or 5ill Top Height)

4-7 030408-1
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Data Sheet 13

Test Vehicle Aceclerometer Locations and Data Summary

Vehicle: 2003 Saturn lon 4-door sedan

NHTSA No.: C30111

)= Longimding

Side View

i) + Yerieal

i —_—
" w3 T
, EI.

LX)+ Lomgitudinat

R - S (1 PO _._ ............. .)fq. ;
Y + i atsral j
Y
i 3 m | -
1 1 —rr—r

Bottom View

1-Right Front Side Sill

2-Faght Side &il] ai Rear Seat

J-REear Iloorpan above Axle

4-Left Side Sill ar Rear Seat

5-Left Front Side Sill

O-Left Front Door on Centerline {Omited)
7-Right Rear Oceupant Compartment

8-Lefi Front Door Mid Rear (Omitted)

9-Lefi From Door Upper Cenlerhine (Omitted)

4-21

10-T.eft Rear Door Mid Rear ( Omitred)
11-Left Rear Door Upper Centerline
12-Left Side Lower B-pillar

153-Left Side Middle B-pillar

14-Left Side Lower A-pillar

15-Left Side Middle A-pillar

16-Left 8ide Front Seat Track at H-point
17-Lefl Rear Seat Track at H-point
18-Vehicle Center of Gravity
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Data Sheet 14

MDB Accclerometer Locations and Data Sumrhary
Vehicle: 2003 Saturn Jon 4-door sedan WNHTSA Mo C30111

| i 1 v
X
...... Y
i o
% E?G?\%
TOP VIEW
AN i
@g=c===g¥
X
SIDE VIEW
Coordinates Positive Direction | Negative Direction
Accel. {millimeters} Max. Time Max, Time
Ne. Location X* e Z* {g} {ms) (g (s}
1 MDB Center of
Gravity 1835 | 0 | -520 '
Longimudinal X : 27| 1253 | 2561 369
Lateral Y 3 60.9 10.6 298
Vertical Z ' 6.5 12.2 5.9 213
Resultant R 26.1 36.7
2 Rear Frame Member 412 | 077 | 625
Fongitudinal X 2.5 ) 1003 228 30.3
Lateral Y | KERL 287 24 58.3

*Reference: X = Rear Bumper (— Forward)
Y = ¥Yehicle Centerline (1| To Right)
Z = Ground Level {+ Dowmn)

All measurements accuraie 10 within +3 mrn.
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Data Sheet 15

High-Speed Camera Locanons and Diata Summary
Vehicle: 23 Samurn Jon 4-door sedan MHTSA Mo C3)111

I honorail

Impagt

Arag
Camera Location, mm Angle Lens  Speed
Number Location X Y 2 fdeg (mm) {fps)
] Orverhead wide 230 2156 =5730 F4.14 85 300
2 Owverhead tighi 370 1800 -5750 K66 17 N/AT
3 Coboard MDRB left side -1750 -4} =720 -6.8 13 1020
4 Onboard MDEBE center -24810) 230 -1353 0.3 25 Nl
5 Right side of MDB 00 11632 -1185 -1.1 13 1026
& Lell side of MDB 2116 -5,119 -1096 -2.0 13 1000
7 Cinboard vehicle fromt 555 =557 =1209 -1.9 % 1000
8 Onboard side front door 1578 670 1015 7.5 8 1000
o Onbuard side rear door 1590 1613 1052 -2.4 8 403
10 Diigital overall event -1739 L5405 =090 03 13 1000
11 Real-time Panning-Video MN/A N/A NiA ‘A Foom 30

+X: Forward (referenced o MDB) from impact point
+Y: Riphtward (referenced 10 MDEB) from impact point
+Z: Downward from ground level

! Unahle to determine actuzl speed, no LEDS in view.

4-26 030408-1
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Vehicle Fuel Svstemn Integrty
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Data Sheet 16
FMVES 301 Fuel System Integrity Data t
NHTSA No.: C30111 Test Date:  04/08/03 ¢
r
Vehicle YearMake/Model/Body Style: 2003 Saturn lon 4-docr sedan : _ F

A A A o R O W o e e o 0 O o e ol o oA oo oo o B o o o o sk o o 6 O A o O o

Jest Vehicle Impact 1vpe : Frontal {48.28 km/h)

Obligue {48.28 kun/h) with ____ ° barrier f
face first contacting the {(driver/passenger) side v
Rear Moving Barrier (48.28 km/h)
Lateral Moving Barrier (32.19 km/h}

X Side Impact Moving Deformable Barrier
(38.5 mph) contacting the _driver's side

[Fuel Spillage Measurement:
Maximum ¥
_ Actual Allowed i
1. From impact unii! vehicle motion ceases g 28 ¢ .
2. For five-mimuie peniod after vehicle motion ceases 0g 142 ¢ i
o
3. For next 25 mimzes. g 28 /1 mimme N
Solvent Spillage Details : '
. ]
NA "1

5-2 030408-1
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Dala Shee 17

FMVSS 31 Rollover Data
Vehicle: 2003 Saturn Ion 4-door sedan NHTSA No,; C30111

0 - 80 Degrees

1. Detlermination of Solvent Collection Time Period:

Rollover Fixture 90° Rotation Time 1 minutes 30 scconds

(Spec. Range = 1 to 3 minules)

FMVYSS 301 Position Ileold Time + 5 minutes 0 seconds
Total b mimnes a0 seconds
Next whole minute interval 7 minutes

[

PMVSS 301 Requareinents:
{1) Time Period

[ Pl 5 momea T e romtion | e min | 7t a1 At min 7 readi

(2) Maximum Allowable Solvent Spillage
E 42 1 2ge | 280 | Mo _]

- 3. Aclual Tesi Vehicle Solvent Spillage:

| Ou L 0w | 0o |} NiA
Note: Record spillape for whole minute intervals only 8s determined abave,

1, Solvent Spillape 1ocationds):

None

3-3 030408-1




Data Sheet 17 (Continyed)

FMVSES 341 Rollaver Data
Vehicle: 2003 Saturn Ion 4-docr sedan NHTSA No.: C30111 !

90 - 180 Degrees L

1. Determination of Solvent Collection Time Period: |

Rollover Fixture 90° Rotation Timne 1 minutes 30 szconds

{Spec. Range = 1 to 3 mimuics)

FMVSS 301 Position Held Timme + 5 minutes 0 saconds
Tatal i minutes 30 seconds oy
¥
Next whele minute interval ¥ minutes |

2. FMVSE 301 Requirements: .
(1) Time Period 3

(2} Maximum Allowable Solvent Spillage

I 142 u | 28¢ [ 28p | 2hp b

3. Actual Test Vehicle Selvent Spiliape: i

I 0o 0z [ 0a | N/A :
Note: Record spillage for whole mipute intervals anly as determined above.

4. Soblvent Spillage Location(s): "

Nonc ]

54 030408-1 %
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Diata Sheet 17 (Continued)

FMVSS 301 Roliover Data

Vehicle: 2003 Samrn lon 4-door sedan NHTSA No.: C30111

E‘J

b

LBO - 270 Degrass

Determination of Solvent Colleciion Time Period:

Rollover Fixture 90° Rotation Time 1 minutes W seconds

(Spec. Range = | 10 3 minutes)

FMYSS 301 Position Hold Time + 5 mmates O seconds
Total & minutes 30 seconds
Next whoie mimne interval 7 minutes

FMYSS 301 Requirements:
{1} Time Period

T T S S—— o gerR [ Y —

{2) Mauamum Allowable Selvent Spillage
| 142 o [ o8¢ | 280 | 28 ¢

Actual Test Vehicle Solvent Spillage:

| o [ 0 t 05 [ A
Mote: Record spillage for whole mimzte imiervals only as determined above.

Solvent Spillage Locanonds):

None

5.3 030408-1




Data Sheet 17 (Continued)

FMVES 301 Rollover Data

Wehicle: 2003 Saturn Ion 4-door sedan

274 - 360 Degrees

NITSA No.: C30111

1. Petermination Of Solvent Collection Time Period:
Rollover Fixture 90° Rotation Time 1 minuies 30 seconds
(Spec. Range = | 10 3 mimutes)
FMVSS 30 Position Hold Time + 3 minutes 0 seconds
Total 6 mimstes 30  seconds
Next whole minute interval 7 mimrtes
2. FMVSS 301 Reguirements:
(1) Time Period
(23 Maximum Allowable Solvent Spillage
H 142 o | 28 | 2By | 28 o
3. Actual Test Yehicie Solvent Spiliape:
I (g _ 0 | 0p | A
Note: Record spillage for whole minute imtervals only as determined above.
4, Solvent Spillage Location{s):
MNone
56 030408-1
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Appendix A

Photographs
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Figure
Figure A-1
Figure A-2
Figure A-3
Figure A-4
Figure A-3
Figure A-6
Figure A-7
Figure A-8
Figure A-O
Figure A-10
Figure A-11
Figure A-12
Figure A.13
Figure A-14
Figure A-15
Figure A-16
Figure A-17
Figure 4-18
Figure A-19
Figurg A-20
Figurs A-21
Figure A-22
Figure A-22
Figure A-24
Figure A-25
Figure A-26
Figurs A-27
Figure A-28
Figure A-29
Figure A-30

—— - - — e —e- ——

List of Photowraphs

Escription
Pre-Test Front View of Test Vehicle
Post-Tesl Front View of Test Vehicle
Pre-Test Impacted Side View of Test Vehicle
Post-Test Impacted Side View of Test Vehicle
Pre-Test Rear View of Test Vehiule
Post-lest Rear View of Test Vehicle
Pre-Test I'rontal View of Impactor Face
Post-Test Fronta) View of Impactor Face
Pre-Test Left Side View of Impactor Face
Post-Test Lefi Side View of Impacior Face
Pre-Test Right Side View of impactor Face
Post-Test Right Side View of lmpacior T'ace
Pre-Test Top View of Impactor Face
Post-Test Top View of Impactor Face
Pre-Test View of MDB Showing Contact Switches in Place
Post-Test Owverhead View of MDB and Vehicle - View 1
Post-Test Overhead View of MDB and Vehiele - View 2
Pre-Test Right Occupant Compartment View of Front SID
Post-T'est Right Occupant Compartment View of Front 51D
Pre-Test Right Occupant Compartment View of Rear SID
Post-Test Right Occupant Compartment View of Rear 81D
Pre-Test Left View of Front 51D
Post-Test Left View of Front 81D
Pre-Test Left View of Front 5ID and Belt Fosition
Pre-Test Left View of Front $ID and Door Clearance
Pogl-Test Lefi View of Front 8ID and Door Clearance
Pre-Test Left View of Rear SID
Post-Test Lefl View of Rear SID
Pre-Test Left of Rear SID and Beit Position
Pre-Test Left View of Rear SID and Door Clearance

A2

Page
And
A-S
A6
A7
A-8
A9

A-10

A-l1

A12

A-13

A-14

A-15

A-16

A-17

A-18

A9

A-20

A2l

A-22

A-23

A-24

A-25

A6

A7

A-28

A-39

A-30

A-31

A-32

A-33
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Figure

Figure A-31
Figure 4-32
Fipgure 4-33
Feurs A-34
Figure A-35
Figure A-36
Figure A-37
Figure A-3§
Figure A-34
Figune A-40
Figure A-4]
Figure A-42
Figurc A-43
Figure A-44
Figurc A-45
Fimmre A-46
Figure A-47
Figure A-48
Figure A-49
Frgrure A-50
Figure A-51
Figure A-52
Figure A-53
Figure A-34
Figure A-55

Fiowre A-30

List of Pholographs, Cont'd.

Description
Pogi-Test Left View of Rear SID and Door Clearance
Pre-Test Interics of Front Door
Post-Test Interior of Front Door Showing 51D Impact Locations
Post-Test Front SID Contact - View 1
Post-Test Front ST Contact - View 2
Post-Test Fromt 51D Contact - View 3
Pre-Teat Intenor of Rear Door
Post-Test Interior of Rear Doot Showing ST Impact Locations
Post-Test Rear SID Contact - View ]
Post-Test Rear SID Contact - View 2
Post-Test Rear 51D Contact - View 3

Pre-Test Left Side View of MDB With lmpactor Face in Position

Pre-Test Prmary Impact Point View
Post-Test Primary Impact Point View

Pre-Test Right Side View of MDB With Impactor Face in Position

Pre-Test Secondary Impact Point View
Post-Test Secondary Impact Point View
Pre-Test Vehicle Certification Label View
Pre-Test Vehicle Recommended Tire Pressure Label View
Imnpact Event

Pre-Test Fuel Cap

Post-Test Fuel Cap

FMVES 301 Rollover View at 907
FMVSS 301 Rollover View at 180°
FMVES 301 Roliover View at 270°
I'MYSS 31 Rollover View at 36{°

&L’E
A-34
A-35
A36
A-37
A28
A39
A4
Al
A-42
A-43
A-dd
A4S
A4
AAT
A-48
A9
A-50
A-51
A-52
A53
A-34
A-58
A-56
A-S7
A-58
A-59
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Table of Data Plots

Driver and Passenger Dummy Instrumentation Plots
Acceleration Data - Filter Class 1004

Integration Data - Filter Class 180
Force Dala - Filter Class 1000
Moment Diata - Filter Class 600
Contact Dara - Filier Class 1000

Drata Plol Title
Driver Head X-Axis Acceleration
Driver Head X-Axis Velodily
Driver Head Y-Axis Acceleration
Driver Head Y-Axis Velocity
Diriver Head Z-Axis Acceleration
Diriver Head Z-Axis Velocity
TDiriver Head Resultant Acceleration
Driver Neck X-Axis Shear Force
Driver Neck Y-Axis Shear Force
Driver Neck Z-Axis Axial Force
Diriver Neck Moment about X Axis
Driver Neck Moment about Y Axis
Driver Neck Moment about Z Axis
Driver Neck Occipital Condyle Moment about X Axis
Diriver Upper Rib Y-Axis Acceleration
Driver Upper Rib Y-Axis Velocity
Driver Lower Rib Y-Axis Acceleraiion
Driver Lower Rib Y-Axis Valocity
Dover Lower Spine Y-Axis Acceleration
Driver Lower Spine Y-Axis Velocity
Didver Pelvis Y-Axis Acceleration
Driver Pelvis Y-Axis Velocity
Left Rear Passenger Head X-Axis Acceleration
Left Rear Passenger Head X-Axis Velocity
Left Rear Passenger Head Y-Awis Acceleranion
Left Rear Passenger Head Y-Axis Velocity
Left Rear Passenger Head 7-Axis Acceleration

B-2

Page
B-10
B-11
B-12
B-13
B-14
B-15
B-16
B-17
B-18
B-10
B-20
B-21
B-22
B-23
B-24
B-25
B-26
B-27
B-28
B-29
B-30
B-31
B-32
B-33
B-34
B-33
B-36
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Plat No.
28
29

-
.7

31
32
33
34
35
36
37
38
39
40
4]
42
43
44

Plot No.
45
46
47
48

Table of [Jata Plots {Continued )
Diriver and Passenger Dummy Instrumentation Flots (Continued)

Acceleration Data - Filter Class 1000
Iniepration Daia - Filter Class 180
Foree Data - Filter Class 1000
Mement Data - Filter Class 600
Contact Data - Filier Class 1{0¢

Data Plot Title
Left Rear Passenper Head Z-Axis Veloeity
Left Rear Passenger Head Resultant Acceleration
Left Rear Passenger Neck X-Axis Shear Force
Lett Rear Passenger Neck Y-Axis Shear Force
Lefi Rear Passenger INeck Z-Axis Axial Foree
Left Rear Passenger Neck Moment about X Axis
Left Rear Passenger Neck Moment about Y Axis
Lefi Rear Pussenger Neck Momem abowt Z Axis
Left Rear Passenger eck Occipital Condyle Moment about X Axis
Left Rear Passenger Upper Rib Y-Axis Acceleration
1.&ft Rear Passenger Lipper Rib Y-Axis Velocity
Left Rear Passenger Lower Rib Y-Axis Acceleration
Left Rear Passenger Lower Rib Y-Axis Velocity
Left Rear Passenger Lower Spine Y-Axis Acceleration
Left Rear Passenger Lower Spine Y-Aas Veloeity
Lett Rear Pasgenper Pelvis Y-Axis Accelerstion
Left Rear Passenger Pelvis Y-Axis Velocity

Driver and Passenger Durnmy Instrumentation Plots
Acceleratton Data - Filter Class 1000 - Redundant
Integration Data - Filter Class 1 80 - Redundant

[rata Piot Title
Driver Head X-Axis Bedundant Acceleration
Driver Head X-Axas Redundant Velocity
Driver Head Y-Axis Redundamt Acecleration
Driver Head Y-Axis Redundant Velocity

B-3

Page
B-37
B-38
B-39
B-40
B-41
B-42
B-43
B-44
B-43
B-46
B-47
B-48
B-49
B-30
B-31
B-52
B-33

Page
B33
B-56
B-57
B-58
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Table of Data Plots {Continued)
Driver and Passenger Dummy Instromenitation Plois (Continued)
Acceleration Diata - Filter Class 1({{) - Redundunt
Integration Data - Filter Class 180 - Rechmdant

Plot No. ‘Data Plot Title ' Page
49 Driver Head Z-Axis Redundant Acceleration B-59
50 Diriver Head Z-Axis Redundant Velocity B-60
51 Driver Head Resultant Redundant Acceleration B-61
52 Driver Upper Rib Y-Axis Redundant Acceleration B-62
53 Driver Upper Rib Y-Axis Redundant Velocity B-63
54 Driver Lower Rib Y-Axis Redundant Acceleration B-64
55 Driver Lower Rib Y-Axis Redundant Velocity B-65
56 Driver Lower Spine Y-Axis Redimdant Acceleration B-56
57 Driver Lower Spine Y-Axis Redundamt Veloeity B-67
58 Driver Pelviz Y-Axis Redundant Acceleration B.6§
59 Driver Pelvis Y-Axis Redundant Velocity B-69
6l Left Rear Passenger Head X-Axis Redundant Aceeleration B-7G
6l Left Rear Passenger Head X-Axis Redundant Velocity B-T71
62 Left Rear Passenger Head Y-Axis Redundant Acceleration B-72
63 Left Rear Passenger [iead Y-Axis Redundant Velocity B-73
64 Left Rear Passengsr Head Z-Axis Redundant Acceleration B-74
65 Laft Rear Passenger Head 7Z-Axis Redundant Velocity B-75
66 Lell Rear Passenger Head Resuitant Eedundant Acceleration B-76
67 Left Rear Passenger Upper Rib Y-Axis Redundant Acceleration B-77
68 Left Rear Passenger Upper Rib Y-Axis Redundant Velocity B-78
69 [.eft Rear Passenger Lower Rib Y-Axis Redundant Acceleration B-79
70 Left Rear Passenger Lower Rib Y-Axis Redundant Velocity B-30
71 Left Rear Passenger Lower Spine Y-Axis Redundant Acceleration B-31
72 Left Rear Passenger Lower Spine Y-Axis Redundant Velocity B-82
73 Laft Rear Passenger Pelvis Y-Axis Redundant Acceleration B-&3
74 Left Rear Passenger Pelvis Y-Axis Redundam Velocity B-34
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Elot No.
75
76
77
78
79
80
81
&2
83
54
85
36
87
88
89
90
o1
oz
a3
o4
25
9%
97
o
oG
100
101
102
103

Table of Niata Plots [ Continued)
Test Vehicle Instrumentation Plots
Acrceleration Data - Filter Class 60
Imegration Data - Filter Class 180

Dara Plof Title
Right Side Sill at Front Seai X-Axis Acceleration
Right Side Sill at Front Seat X-Axis Velocity
Right Side Sill at Front Seat Y-Axis Acceleration
Right Side Sill at Front Scat Y-Axis Velooity
Raght Side Sill at Front Seat Z-Axis Acceleration
Right Side Sill ai Front Seat Z-Axis Velocity
Right Side Sill at Front Seat Resultant Acceleration
Right Side 5ill at Rear Seat X-Axis Acceleration
Right Side 5ill at Rear Seat X-Axis Velocity
Right Side 51l al Rear Seat Y-Axis Acceleration
Right Side §ill at Rear Seat Y-Axis Velocity
Right Side Sill at Rear Seat Z-Axis Acceleration
Fight Side Sill at Rear Sear 7-Axis Velocity
Right Side 5ill at Rear Seat Resultant Acceleration
Rear Floorpan Above Axle X-Axis Acceleraton
Rear Floorpan Above Axle X-Axis Velocity
Rear Floorpan Above Axle Y-Axis Acceleration
Rear Floorpan Above Axle Y-Axis Velocily
Rear Floorpan Above Axle Z-Axis Acceleration
Rear Floorpan Above Axle Z-Axis Veloeity
Rear Floorpan Above Axic Resullant Acceleration
Left Side Sill at From Seat YV-Axis Acceleration
Ledt Side Sill at Front Seat Y-Axus Velocity
Left Side Sill at Front Seal Y-Axts Displacement
Left Side Sill at Rear Seat Y-Axis Acceleraliun
Lelt Side Sil «l Rear Seat Y-Axis Velocity
Left Side Sill at Rear Seat Y-Axis Displacement
Right Rear Occupant Compartment Y Axis Acceleration
Right Rear Crccupant Compartment Y Axis Velocity

Page
B-86
B-87
B-88
B-89
B-90)
B-91
B-92
B-93
B-94
B-93
B-96
B-97
B-9%
B-99

B-100

B-101

B-102

B-103

B-104

B-105

B-106

B-107

B-108

B-109

B-110

B-111

B-112

B-113

B-114
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Mot Mo,
104
105
106
107
108
109
110
111
112
113
114
[13
116
117
118
i1
120
121

Table of Data Plats (Continued?

Test Vehicle Instrumentation Plots {Continucd)

Acceleration Data - Fihier Class 60
hntegration Data - Filter Class 180

Data Plet Title
Right Rear Occupant Compartment Y Axis Displacement
Left Rear Door Upper Centerline Y-Axis Acceleration
Left Rear Door Upper Centerline Y-Axis Velocity
Lefi Rear Door Upper Centerline Y-Axis Displacement
Left Lower A-Post Y-Axis Acceleration
Left Lower A-Post Y-Axis Velocity
Left Middie A-Post Y-Axizs Accelerarion
Left Middie A-Post Y-Axis Velocity
Left Lower B-Post Y-Axis Acceleration
Left Lower B-Post Y-Axis Velocity
Left Middie B-Post Y-Axis Acceleration
Left Middle B-Post Y-Axis Velocity
Left Front Seat Track Y-Axiz Acceleration
Left Front Seat Track Y-Axis Velocity
Left Rear Seat Track Y-Axis Acceleration
Left Rear Seat Track Y-Axis Velociiy
Vehicle Center of Gravity X-Axis Acceleration
Vehicle Center of Gravity X-Axis Velocity
Yehicle Center of Gravity Y-Axis Acceleration
Vehicle Center of Gravity Y-Axis Velocity
Vehicle Center of Gravily Z-Axis Acceleralion
Vehicle Center of Gravity Z-Axis Velocity
Vehicle Center of Gravity Resultant Acceleration

B-6

Page
B-113
B-116
B-117
B-118
B-119
B-12X)
B-121
B-122
B-123
B-124
B-125
B-126
B-127
B-128
B-120
B-130
B-131
B-132
B-133
B-134
B-135
B-136
B-137
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Plot Mo.
127
128
129
130
131
132
133
134
135
136
137
138
138

Plot Ne
140
141
142
143
144
143
146
147

MEB Instrumentation FPlots
Acceleration Data - Filter Class 6i}
tegration Data - Filter Class 180

Data Plot Title
MDPB Center of {ravity X-Axis Acceleration
MDB Center of Gravity X-Acs Velocity
MDB Center of Gravity Y-Axis Acccleration
MDB Cenicr of Gravity Y-Axis Velocity
MDB Center of Gravity Z-Axis Acceleration
MDB Cenrer of Gravity Z-Axis Velocity
MDB Center of Gravity Resultant Acceleralion
MDB Leit Rear X-Axis Acceleration
MDB Left Rear X-Axis Velocity
MDOB Left Rear Y-Axis Acceleration
MDB Left Rear Y-Axis Velocity
MDE Right Side Contact Switch
MDRB Left Side Contact Switch

Driver and Passenger Dummy Instrumenitation Plots

Aceceleration Data - FIR Filtered

Diata Plot Title
Driver Upper Rib Y-Axis Acceleration
Driver Lower Rib Y-Axis Acceleration
Drniver Laower Sping Y-Axis Acceleration
Drriver Pelvis Y-Axis Acceleration
Lefi Rear Passenger Upper Rib Y-Axis Acceleration
Left Rear Passenger Lower Rib Y-Axis Acceleration
Left Rear Passenger Lower Spine Y-Axis Acceleration
Lell Rear Passenger Pelvis Y-Axis Acceleration

Page
B-139
B-140
B-141
B-142
B-143
B-144
B-145
B-146
B-147
B-148
B-149
B-150
B-151

Page
B-153
2-134
B-153
B-156
B-157
B-138
B-139
B-160
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Driver and Passenger Dummy Insrumentation Plots
Acceieration Data - FIR Filtered - Redundent

Plot No. Data Plot Titie Page
148 Driver Upper Rib Y-Axis Redundant Accoleration B-162
149 Driver Lower Rib Y-Axis Redundant Acceleration B-163
150 Drver Lower Spine Y-Axis Redundant Acceleration B-i64
151 Driver Pelvis Y-Acus Redundant Acceleration B-165
152 Left Rear Passenger Upper Rib Y-Axis Redundam Aceeleraiion B-166
153 Left Rear Passenger Lower Rib Y-Axis Redundant Acceleration B-167
154 Left Rear Passenger Lower Spine Y-Axis Redundant Acceleration B-168
155 Left Rear Passenger Pelvis Y-Axis Redundant Acceleratiom B-169
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Driver and P trumenigtion Plo
Acceleration Data - Filter Class 1060
Integration Data - Filier Class 180
Force Data - Filier Class 1000
MMoment Drata - Filier Class 600
Contact Data - Filter Class 1000
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Dwiver and Passenger Dummy Instromenitation Plots
Accelerabon Data - FIR Filterad
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Driver and Passenger Dummy Instrumentation Plots

Agceleration Data - FIR. Filiered - Redundant
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Appendix C

SID-HUI Configuration And Performance Verification Drata
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Surnmary
SIL-HIII Pre-Test And Post-Test Calibration

Conligured For Left Side Impact

Date: __March 21 — April 14, 2003 TRC Inc. Test Number: 02BC03/C04 & 066C06/C0O7
Labotatory Technician: Jack Willeke, Chris Roberts

S1D-HIIT 028 SID-HII 966
| Tesl Parameter Specification | Pre- Posl- Pre- Post-
Test Test Test Test
SH - seated height (mm) 889-900 898 396 %01 | 903
RH - Rib Height {mm} 502-520 506 3064 507 f 308
HP - Hin Pivot Heighi {mm} o0 ref o1 90.1 99.1 0% 1
BRI} - Rib from Back Line {mm} 226-241 235 233 236 237
KII - Knee Pivot from Back Line 511-526 513 514 518 515
{mrm )
KV - Knee Pivot 1o Floor (mm) 490-505 494 49§ 499 498
HW - Hip Width {mm)} 356-391 374 373 387 388
Thorax Impacts
Temperature {°C} 18.9-25.5 217 217 21.7 21.7
Reiative Humidity (%) 10-70 46 40 44 38
Probe Spead (m/s) 4.27-433 P4.27 4.30 4.26 4.26
Upper Rik: {g's) 37-46 38.2 39.6 40.6 399
Lower Rib (g's) 37-46 38.5 39.] 429 | 406
Lower Spine (g'g) 15-22 17.4 5 16.4 202 | 187
elvis Impacts
Temperature (°C’ 189-255 217 21.7 1.7 F 21.7
Relative Humnidity (Y1) 10-70 46 38 44 38
Probe Speed (m/s) i 4.27-4.33 4.28 4,26 4,28 4.26
Pelvis (g's) 4060 45.53 47,0 53.2 426
C-2 030408-1
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e p— R L

Extemal Dimensions:
Lateral Head Drop Test:
I.ateral Meck Test:

Lateral Thorax Impact Test:

Thoraric Shock Abzorber Test:

Lumbar Flexion Test;
Abdominal Compression Test:

Petvis Impact Test:

Calibration ‘| est Resulis

Pre-Test
S1D-HIN: 028

Configured Tor Lefi Side mpact

The dummy passed all external dimension requirements.
The head passed all laeral drop test requiremenis.

The neck passed all impact test requirements.

The thorax passed all impact test requirements.

The thorax passed all shock absorber requirements flesied
on February 3, 2003, for a previous calibration series).

The dummy met the lumbar flexion test requirements.

The abdomen met the compression 1681 requirements.

The lateral pelvis passed all impact test requirements.

C-3 3(M08-1




Transportation Research Center Inc.
S72F SID Pummy

External Dimensions

Serial No. 828 Calibration No. 03

Dimension

Test Parameter Specification Results  Pass
Seated Height SH 2800 - 9093 mm 598 mm ey
Rib Herght RH 501.7 - 520.7 mm 506 mm  Yes
Hip Pivot Height Hp 05.1 REF mm 99.1 mm
Rib From Backline RD 22RA - 2413 mm 235 mm Yes
Knee Pivot From Backline KH 5105 - 5258 mun 513 mm Yes
Kpnee Fivat From Floor KV 4902 - 5035 mm 499 mm Yes
Hip Width HW 3536 - 3912 mm 374 mm  Yes
Top Kib Width From C\L rW-1 165.1 - 180.3 mm 173 mm Yes
Bottam Rib Width From CAL RW-2 1651 - 1R03 mm 172 mm Yex
Difference Betwesn Top &
Bortom Rib Width from C\WL o 15 mm 1.0 mm Yes
Technician Appraved
—=
C-4 030:408-1
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TEANSPURTATION RESEARCH CEWTER INC.
- LATERAL HEAD DEOF TEST
HYBRIOIIT SID DUHNY .Eé-HﬂR-ﬂﬂ
LEFT SIDE CONFIGURATION

TEC INC. TEST ND. HDLOZE03 572M SID/HIII SHNO2E HEAD CALOZ
| | | |
| . TEST PARAMETER { SPECIFICATION | TEST RESULTS |
| ! | |
| TEMFERATURE | 18,9 - 25.6 deg. C| 21.67 deg. C |

| | |
|RELATIVE HURIDRITY | 10 - 70 % | 44.00 % |
| I | |
| PEAK i |
|RESULTANT ACCELEEATION | 120 - 150 G | 147,14 G |
i 1 |
1PEAK | |
| LONGITUDINAL ACCELERATION | 15 G MAX E-7.01 G i

S N S a g

|
fI5 ACCELEBATION CURVE i i
| URIMQDAL? YES | YES |

TECHNICI EUN NUMEER: 042103.1026;2

C-5 (130408-1
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TRANSPORTATION BRESEARCH CENTER INC.
LATERAL KECK TEST
HYBRIDIII 31D DUNHY 25-HAR-0}3

LEFT GIDE CONFIGURATION

TRC INC. TEST KO, WFLO2B03 572M SID/HIII SNO28 NECK LEFT CaLz
| | | |
| TEST PARAMETER { SPECIFICATION | TEST RESULTS

| f | |
| TENFERATURE | 20.6 - 22,2 deg. C| 2L.67 deg.

| I | |
|EELATIVE HUMIDITY | 10 - 70 % | 4300 % |
| | | |
| IHPACT VELOCITY | .89 - 7.13 M/S | 7.06 K/5 |
| | 10 H5 | 1.96 - 2.55 H/5 | 2.32 K/5 |
| INTEGRATED e e m e — e m e e e mm
| | 20 M5 | 4.12 - 5.10 M/§5 | 4.55 M/8 i
| FELOCITY  m oo oo oo oo oo oo oo
| | 30 ®% | 5.73 - 7.01 M/5 | 6.43 M/S |
| e ——————————— e ——————
| | &0 - 70 BS | 6,27 - 7.64 M/S | 7.16- 7.29 M/3 |
{HAXIMUM HIDSAGGITAL | i |
|PLANE ROTATION | 66 - &2 deg. | 689.00 deg. |

|ROTATION ANGLE DECAY TIMNE | ! |
|FROM PEAK TO ZERO | 58 - 67 M5 ] 59,20 M5 |

{HAXTHMUM HOMENT ABOUT | | r
|DCCIPITAL CONDYLE | 73 - B& HM |  B3.15 RN t

T B R P = = = Y e = T T B Em = = e e kB B e e e - —

{POSITIVE HOMENT DECAY TIME | | |
|FROM PEAK TQ ZERD | 4% - 64 HB i 52.50 HE

|TIME OF HAYTHUM ROTATION | ] |
|ATTER MAXTHUM MOMENT | 2 -~ 16 HS | 5,04 HS !

TEST MEETS SFECIFICATIONE

TECHHRICTIAN (f#;# - BUN HUHBER: 032103.1008;1

C-10 (30408-1
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TRANSPORTATION RESEARCH CENTER INC.
LATERAL TRORAX IHPACT TEST

SINDE IMPACT DUMMY 21=-HLE=0)3

LEFT SIDE CONFIGUEATION

TRC INC. TEST NO: STLOIBOZA 572F SIP ZNUZ8 L.THOEAX CAL3

[ |

| TEST PARAMETER | SPECIFICATION TRST RESULTS |
| | (ABSOLUTE VALUE) |

| | | |
| TEMPERATURE | 18.9 - 25.5 C | 21.7 DEG. C

| | | |
| RELATIVE HUMIDITY | 10 - 720 % | 4.0 % |
| | | |
| PEWDULUM VELOCITY | 4.21 - 4.33 /5 | 4.27 /5 f
! t f |
| PEAK ACCELERATION: | | |
{ UPPER RIB BAR I 37 = 46 G | 39.2 G |
f i | |
| PE4K ACCELERATION: [ | |
| LOWER EIB BAR | 37 - 46 @ | 38.5 G !
| } | |
| PEAE ACCELEEATION: | | |
[  LOVER THORACIC SPINE [ 15 - 22 G | 17.4 G |

I S ———————— PP SR et

EUN NUMEEER: 032103.1310;1

C-19 GaD40i-1
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Transportation Research Center Inc.
5728 Abdomen Compression Test
HII SID  Serial No. 028 Calibravon No. 03 - 1

Test Date 03/24/2003
Test Parameter Specification
Temperature 15.9-255 °C
Kelative Humudity 10-70 %

Displacement Rate

Dratz Within Reqmired Comidoer

Camments:

Technicien

.35 - B.RD mms

Yes

Test Results
21.7 °C
45 %
6.7 - 8.7 mm/s

Yes

Apmoved

Pass
Yes
Yes
Yes

Yes

03.24.2003 10:47:49 183 m
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Fouce [N]

Tigplacement [rmm|

Yotee [MN]

Transportation Research Center Inc.

5728 Abdomen Compression Test
HIO 51N Serzal Mo, 028 Calibration No. 03 -1
Test Date 03/724,/2003

q 0.5

hsplacement

(i '—lr'=_'T'_F.f " ' ’ ' " by ‘ } —4
1 1

—
4 a0 3 Fa G 4.3

Time (5]
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Az
1

30+ ;
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et I Y B Y

L 0.5 1

-

|

1
oy :
‘5 % a5 3 a5 4 45 H
Time (5)

Force vs. Displacement

|
|
t }
11 13 20 25
Displacement {mm)

03262003 104731 183
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TRANSPORTATION RESEARCH CENTER INC.

LUMBAR FLEXION TEST

SID PART 5728

CATL DATE: 24-Mar-03

TRC, INC. TEST NO: 028C03LF1 572B SN 028 TORSO FLEX CAL 03
TEST PARAMETER SPECIFICATION | TESTRESULTS .
TEMPERATURE 189-256°C 21.7°C
EELATIVE HUMIDITY 10 70 & A4 T
FORCE AT 0DEG. FLEXICN ST=XTN ON
FORCE AT 20 DEG OF FLEXION 1 98— 151N 120.1 N
FORCE AT 30 DEG OF FLEXION 151 - 205 N 173.5N
FORCE AT 40 DEG OF FLEXION 205-258 N 358N
NET RETURN ANGLE AFTER 3 <12° 7°
MINUTES
TEST MEETS SPECIFICATIONS
\
TECHNIC
€26 030408-1
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TRANSPORTATION EESEARCH CENTER INC,

LATERAL PELVIE IMPACT TEST

EIDE IMPACT DUMHY
LEFT SINE CONFIGURATION

21-MaAR-02

TREC INC. TEST HO: SPLO2A032 hR72F SNO2E LEFT PELVIE Cal
| | !
| TEST PARAHETER | EPECIFICATION TEST REGULTE |
| | (ARSOLUTE VALUE} |
- ) N

|

| TEHPERATURE T 18,2 - 25.5C 25.7 DEG. ©

| | |

| RELATTVE HUMIDITY | W - 70 % 4h.0 %

| | |

| PENDGLUM VELOCITY | 4.21 - 4.33 H/S 4,28 M/S

| | |

| PEAE PELVIC ACCELERATION | 40 - 80 G 45.5 &

| | |

| TIME ABOVE 20 G LEVEL | 3 -7 HS f.2 ME

b | 5

| IS5 ACCELERATION CURVE | !

|  UNINODAL? | YES YES i

TEST WEETS SPECIFICATYIONS

TECHNT I, RUM MUMBER: 032103.1445:1
C-27 030408-1
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TRANSPORTATION RESEARCH CENTER INC.
THORACIC SHOCK ABSORBER TESTS

SIDE IMFACT DUMMY 03-FEB-(13

TRC INC. 572F SNO28 DAMPER TEET CALOL

TEST NIMEEES: DPOZB014A,DPOZE01B,DPOZEOLC

L L A L L e e AL ) T T R . L R

1 I |
TEST PARAMETER | SPECIFICATION | TEST RESULTS

|
|
[ ! : |
| i | |
| TEMPERATURE | 18.9 - 25.5 C | 31.7 DEG. C |
| | | |
| RELATIVE HUMIDITY o110 -700% | 46.0 % i
| | | | |
YELOCITY | FORCE | &67 - 925 N | 750 N |
N |
2.69 M/5 | DISPLACEMENT | 29.7 - 34.5 MH | 29.9 HM
| | | |
VELOCITY | FORCE | 1733 - 2100 N | 1791 N |
| R |
4.26 M/5 | DISPLACEMENT | 21.6 - 37.2 HH | 34.9 MH
|
VELOCITY | FDRCE | 3784 - 4495 N | 4259 W |
| S S R |
|  &.12 H/S | DISPLACEMERT ] 33.2 - 239.6 WM | 37.48 MY

BAHPER SETTING = 5.6

TEST MEET: SPECIEICATIONS

TECHNICIAN FOM NOMBER: 02030%.1116;2

C-30 030408-]
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External Dimensions:
Lateral [Iead Dirop Test:
Lateral Neck Test

Lateral Thorax Impact Test:

Thoracic Shock Absorber Test:

Lumbar Flexion Test:
Abdominal Compression Test:

Pelvis impact Test:

Calibraton Test Resulis

Pre-Test
SID-HIE: 066
Configured for Left Side Impact

The dummy passed all external dimension requirsments.
The head passed all lateral drop test requirements.

The neck passed all impact Lest Teguirements.

The thorax passed all impact 1es1 requirements,

The thorax passed all shock absorber requirements (tested
on February 3, 2003, for a previons calibranon serics).

The dummy met the Jumbar flexjon test reguirements.

The abdomen met the compression test requirements.

‘The lateral pelvie passed all impact test requirements.

C-37 030408-1




Transportation Research Center Inc.
§572F SID Dummy
External Dimensions
Serial No, 066 Calibration No. (6

Test Parameter Dimesnsion Specification Results  Pass
Scated Height SH §85.0 - 909.3 mm 901 mm _ Yes '.
Rib Height EH 301.7 - 5207 mm 507 mm Yes
Hip Fivot Heizght HF 9.1 REF mrm ] mm
Rib From Backline RD 2286 - 2413 mm 236 mm Yes
Enee Pivor From Backline KH 5105 - 5258 mm 518 mm Yes
Knee Pivet From Floor KV 4902 - 5035 mm 499 mm Yes
Hip Width HW 3356 - 3912 mm 387 mm  Yes
Top Rib Width From C\L RW-1 165.1 - 1803 mm 1% mm  Yes
Betiom Rib Width From CiL RW.2 1651 - 1803 mm 170 mm Yes
Difference Between Top &
Botiom Rib Width from CiL <= 23 mm 0.0 mm  Yes
1
Technician Approved

“ BB
- g

TRC|
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TEANSPORTATION RESEARCH CENTER INC.
LATERAL HEAD DROP TEXT
HYBRIDIII SID DIUHHY 13 -APE-03

LEFT SIDE CONFIGURATION

TRC INC. TEST HO. HDLOAGDE RT2M SIDSHIII SMOf6 HEAD CalOg
| ; | |
| TEST PARAMETER i SPECIFICATION | TEST RESULTS

| | |
{ TEHPERATURE b 18.9 - 23.6 deg. C| 21,67 deg. C

| | | |
| RELATIVE HUHIDITY | 1 - 70 % | 4400 % |
| i | |
| PEAE | | |
| RESULTANT ACCE_ERATION ; 120 - 150 G | 139.92 G |
| | | |
| PEAK | | |
| LONGITUDINAL ACCELERATION | 15 = MaX | -5.38 C |
| | | |
| IS ACCELERATION CURVE | | |
| UNIHODAL? i YES | YES |

- A WL BN R R W o W e = e M B e e e e B MR BN R ML BN BN N NN BN BN N W W W T W WS W T — — 7 — — =h M N N LW M e

RUM MUMBEER: (42103.1033;1

C-39 030408-1
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TEANSPORTATION RESEARCH CENTEER INC,
LATERAL BECK TEST
HYBRIDIII SIP DUMMY 03-APF-03

LEFT SIDE CONFIGURATION

TRC INC. TEST HO. NFLOBG06A ST2H SIDSHIII BHOG6G6 NECE CALDS
i |

! TEST PARAMETER | SPECIFICATION | TEST RESULTS

{ [ |

]TEHPERATURE I 20.6 - 23,2 dEg. CI 21.47 deg, C

l 1
|RELATIVE KUMIDITY i 10 - 70 % | 48,00 %

| IMFACT VELOCTITY | €.89 - 7.13 M/ | £.99 H/S |
| P 10 B8 | 1.96 - 2.53 H/S | 2.36 M/5

[ INTEGRATED oo mmo o mmm oo mm o —mm o m e maa e
| [ 20 M5 | 4.12 - 5.10 K/5 | §. 80 H/5 |
[ VELOCITY =~ = s mmmm e m e e e m e
I | 30 MS | 5.73 - 7,01 M/S | 6.78 N/S |
| | %0 - 70 MS | 6.27 - 7.64 K/5 | 7.07- 7.16 M/5

| MAX TMIM MIDSAGGITAL | | |
| PLANE ROTATION | &6 - 82 deg. |  72.54 deg. |

N L N R R N RN N R RN N R WL NN NN N R NN N R RN N R NN NN W NN NN NN W W NN NN W TR ST WE NN MF M M My e e e ey e o ——

[ROTATION ANGLE DECAY TIME | | |

" |FROH PEAX TQ ZERD | 58 - 67 MB | B2.64 K5 |

T T T o ke o N WL e W L N e A L L B L N R R N LN M N M R R R R R AN N M Er W BN M Em w W W W W W

| HAZTMIM WOMENRT ABOUT | | |
|QCCIBITAL CONDYLE | 73 - BE NM | 76.04 NH |
| POSITIVE MOHENT DECAY TIME | | |
| FROM PEAE TQ ZERD | 49 - B4 MS | 58.80 NS |
|TIME OF MATLIMUM ROTATION | | |
IAFTEE MAXTMIM MOMENT | 2 = 16 HE | 10.96 HG |

e e B B e BN R RN Ll N N R N N R RN N N RN N W ECCEF M NN W W WG M W W W N B T W W — — R T —— ww ———-rw

EUN NUMBER: 042103,1020;1

C-44 030408-1
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TRAMESFORTATION RESEARCA CENTER IYNC.

LATERAL THORAY THMPACT TEST

SIDE TMPACT DOMMY

(12=aPR=011

LEFT SIDE CONFIGUEATION

TEC INC. TEST NO: STLOEEDR S72F SID SNO&KE L.THORAX CALDE
I I I I
| TEST PARAMETER | SPECIFICATION | TEST RESULTS
| | (4BSOLUTE VALUE) | |
I I I I
| TEEPEBATIRE | 18.9 - 25.5 C | 21.7 DEG. C(
I I I I
| RELATIVE HUMIDITY | 10 - 70 % | 44,0 % |
I I I I
| PENDULUM VELGCITY | 4.21 - 4.33 M/E | 4,26 M/E
I i I I
|  PEAE ACCELEFATION: | |
i UPPEE EIB BAF | 37 - 46 G | 0.6 G |
[ I I I
| PEAX ACCELERATION: | | |
| LOVWER RIE BAR | 37 - 460G | 42.9 G
| | | |
| PEAE ACCELERATION: | | !
' LOWER THORACIC SPINE | 185 - 220G | 20.2 6
TEST HEETS SFECIE

.

TECHRICIAN

FUN HUMBER: Q40203.151%;1

030408-1
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Transportation Research Center Inc.
5728 Abdomen Compression Text
HIISID  Serial No. 066  Calibration No. 06 - 1

Test Date 003720073

Test Parameter ' Specification Test Results  Pass
Temperature 1892535 *C 21.7 *C Yes

Relative Humidicy 0-T0 % 48 G Yes |
Displacement Rale 635 -889 mmis 6.9 -8.0 mmfs Tes

Data Withm Required Corridor Yes Yes Yes

Comments:

Tiehoi cign Approwed
0 03,2000 (2:4246 5 m
C-38 304081

. . - : ) - - - . 'M-‘;;' I. R i ¢+ !




Torce |N|

Displaceinent [mm|

Farce |N]

Transportation Research Center Inc.
372E Ahdomen Compression Test

HTH =ID
Test Date (4/03/2003

Force
i ]

Serial o, OB Calibration Mo, 006 - 1

450
400

2404

300k
25{

[
&ttt

o CE 1

Displacemem

L i 1

S 55 E 65

Time (5}

a5 :
- . i !

-

L

an - ; -
- | H :

]

o

0

15

10 ; -

=

=

e

—
—

LM

b o

Force ve. Displarement
S00 |

-

450 .

4004

3504

004 -
250

zm 'y __'_._‘___...-—'—-'";_._'_'_,..-'—_"—__'_'_,_,—o-'—

1504 : i

1o ———

50+
0

— :
{ 5 1o L3

gt -} -

1z - 3

Digplacement (mm)

04,03,2003 124327 5

35

THE]
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TRANSPORTATION RESEARCH CENTER INC.

LUMBAR FLEXION TEST
SID PART 5728

CAL DATE: 03-Apr-03

TRC,INC. TEST NO: 0666C06TF1 572B SN 066 TORSO FLEX CAL 06
TEST PARAMETER | SPECIFICATION | TEST RESULTS

TEMPERATURE I 180.256°C 21.7°C
RELATIVE BEUMIDITY 10 - 70 % 49 %
FORCE AT ¢ DEG. FLEXION 27-27TN 0N
FORCE AT 20 DEG OF FLEXION 0% - 151N 1246 N
FORCE AT 30 DEG OF FLEXION 151 - 205 N 1735 N :
FORCE AT 40 DEG OF FLEXJON 205-258N | 224N
NET RETURN ANGLE AFTER 3 <12° 70
MINUTES

TEST MEETS SPECIFICATIONS

.

TECHNICIAN o |

e

C-60 0304081

: _ —_—— - — —_ r - v o Bl -r Tr— ]]
[P TR T N T S U S o Y ST TN N - u]_ﬂmhj .lh.‘ .ﬂ—-““i‘.,..:‘..n T A 11




2 P e e ¢ e e 11 %

TRANGPORTATION RESEARCH CENTER IHC.
LATERAL FELVIE TMPRCT TEST
SIDE INPACT DUMMY 0Z-APR-{13

LEFT SIPE CONFIGURATION

TRC INC, TEST NQ: SPLOGKDG 572F SNO&& LEFT PELVIS CaLO#
| | | |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | {ABSOLUTE VALUR) |

: | | |
| TEHPERATURE | 18.9 - 25.5 ¢ | 21.7 DEG, ¢

| | | |
| RELATIVE EUMIDITY | 10~ 70 % | 44.0 %

| | | |
| PENDBLUE VELOCITY C 4,21 - 4.33 M/S | 4.28 M/5

| | | |
|  PEAE PELVIC ACCELERATION | 40 - 60 G | 3.2 G

| | | L
| TIME &BOVE 20 G LEVEL | 3 - 7 Ms | 6.1 HS

| I | |
| 18 ACCELERATION CURVE | | :

| UNIMODAL? ! YES | TES |

e e . L N R R RN B R T M M RN RN R R R W R M Em e w bm o we L A e R R R R —

BUN KUMBER: 040203.1508:1

C-61 030408-1
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TRC INC.

TEANSPORTATION EESEARCH CENTEE INC.

THORACIC BHOCK, ABSORBER TESTS

JITE IMPACT DUMMY

{3-FEB-(3

27ZF SHOG66 DAMPER TEST CALOZ

TEST WNUMBERS: DFQ&GO02A,DEOGG0ZE,DEOG602C

e e e B B e e e B by e e e e ek e e A T T S e e e L R B e = —— = — -

VELOCTITY I

|
2.70 M/5 |

| WVELOCITY |

| 4. 26 H/S |

S N N NN SN R R S M BN SN N NN R W NN SN N NN NN W S R M S S A E S R ES AT N R M M T W BN N EC M ST T EC WM Er

D4HMPEE SETTING

TEST MEETS SPEC

C-64

BUN NUMEEE: G2C303.0731;1

030408-1
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Faxernal Dunensions:
I.ateral Hzad Tivop Test:
Lateral Iveck Test:

Laneral Thorax Impact Test:

Thoracic Shock Abrsorber Test:

Lumbar Llaxion Tast:
Abdomina!l Compressior Test:

Pelvis [mpact Test:

Calibration Test Rosults

Post-Test
STT=HIIT: 028

Configured for Left Side Impact

The duminy passed all cxternad dimension reguitements.
The head passed all lateral drop st iequiremenrs,

The neck passed all impact test requarements.

The thorax passsd all impact test requirements.

The thoracic shock absorber was not tested at this time,
The dumrny met the lumbar flexion test requirements.
‘I'he abdomen met the compression test requirements.

The iateral pelvis passed all impact test requirements.

C-7l (30305-1




Transportation Research Center Inc.

572F S1D Dummy

External Dimensions
Serial MNo. 028  Calibration No. (4

Test Parameter Dimension Specification Results  Pass
Seatsd Height SH 889.0 - 9093 mm 806 mm  Yes
Rib Heiehil EH 5017 - 5207 mm 504 mm Yes
Hip Pivot Height HP 99.1 REF nm 00,1 mm
Eib From Backline ED 2286 - 2413 mm 233 mm Yes
Enze Pivot From Bacldine KH 105 - 5258 mm 514 mm Yes
Enee Pivot From Floor KV 4802 - 5055 mm 498 mm Yes
Hip Width HW 3556 - 391.2 mm 373 mm Yes
Top Rib Width From CUL REW-] 1651 - 1803 mm 172 mm Yes
Botiom Ribh Widith From L EwW.2 165.1 - 1803 mm 170 mm Yes
Difference Between  Top
Rotom Rib Width from i == 25 mm 2.0 mm Yes
Technician Approved
L
S
C-12 030408-]
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TRARSPORTATION RESEARCH CENTER INC.
LATERAL HEAD DROF TEST
HYBRIDIII SID DIIMMY 14-4FR-03
LEFT SIDE CONFIGUEATION

TEC IHZ. TEST HG. HDLG2804 572M SID/UIIT SHO2S HEAD CALOY

| TEST FARAMETER

SR T S e R e T R e T e s w I e R T S TR T N TR S T L T S e E T AT E R

I
{ TEMEERATURE

18.9 - 25.6 deg. C| 21.67 deg. C |

I I I

|BELATIVE HUMILITY | 10 - 70 % | J6.00 % |

I 1 I I

| PEAK | | |

|EESULTANT ACCELERATION | 120 - 150 G | 143.81 G i
I I '
| PEAK I |

{LONGITUDINAL ACCELERATION | 15 ¢ HAX ; -8.93 ¢ |

I
IS ACCELERATION CURVE | ! |
I

| BNTHODAL? | YE§ FES |

TEST MEFTS SPECIFICATICONS

TECHNICIAN i RUN WUMBER: 042103.0934;1
C-73 G304038-1
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TRANSPORTATION RESEARCH CENTER INC.
LATERAL NWECE TEST
HYBRIDIII SID DUMMY 14-4PR-03
LEFT SIDE CONTIGURATION
TEC INC. IEST NO., NTLOZ804 572H SID/HITI 5N028 NECK CALO4

TEST PARAMETER SPECIFICATIOR TEET RESULTS

i
n
]
1]
]
]
]
1]
1]
Il
1]
1)
In
L]
a
]
H
N
o
[
In
[]
In
In
In
In
In
In
Ir
1
1
1
1
1
I
I
IF
In
I
Il
Il
1
1
1
I
I
S ——
Il
Il
Il
Il
1l

TEHPEBRATURE 20,6 = 22.2 deg., C 21.67 deg. C

! | i
|IRELATIVE HUMIDITY | 0 - 70 4% | LR i
I ! | I
| IMPACT VELOCITY | 6.80 - 7.13 WSS | 6.99 K/8

I | 10 HS | 1.96 - 2.55 H/S | 7.43 K5

| INTEGRATED  ~-=e-==e-=-e--ecemeee-cseeem=ee=ocemmmmmo e eman
| I 20 M8 | &.12 - S5.10 M/ 4.84 M/5

| VELOCITY oo e
I b 30 KS | 5.73 - 7.01 H/5 6.71 /8

| | 40 - 70 HS | 6,27 - 7.64 M/SS 7.12- 7.33 M/B |
|MAXIMUM MIDSAGGITAL | | |
| PLANE ROTATION | 66 - B2 deg. | Ti.91 deg.

IROTATION ANGLE DECAY TIME | | |
iFROH PEAX TC ZERD | 58 - 67 H$ |  59.44 HS |
FMAXTHUH HOMEMT ABOUT | | |
FOCCIPITAL COMDYLE | 73 - B2 NK | 82,95 HN |
|POSITIVE HOMENT DECAY TIME |} | !
| FEOM PEAY. T{ ZER{ ! 49 - @4 MS | R2.56 HS !
| TIME QF MAXIMUM ROTATIOH | | |
| AFTER MAEXIHUY MOMENT | 2 - 16 M8 | E.48 HS |

TECHHICTAN BUN NUNBEE: 042103.1004;1

C-78 (30408-1
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TRANSPORTATION RESEARCH CENTEE INC.
LATERAL TRORAX IHFPACT TEST
SIDE IHPACT DUMMY 11-2APR-03

LEFT S5IDE CONFIGURATTON

TRC INC. TEST MO: STLO2804 572F SID SNO28 L.THORAX CALQE
i | | |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS

| [ (ABSOLUTE VALUE) | |
| | | |
| TEMPERATURE | 18.9 - 25.5 C | 21.7 DEG, C

| | | |
| ERELATIVE HUMIDITY | 10 - 70% | 40.0 %

| [ | i
!  PENDULUM VELOCITY b o4.21 - 4.33 ¥/8 | 4.30 M/S

| PEAK ACCELERATION: | i I
| UPFER RIB BAR | 37 - 46 C ! 39.6 G

L L L R WL R N W o o e e o e L ok ke . L W N N R e —— = e =L NN NN N N NN NN R W RN M R W W

| PEAE ACCELERATION: | | |
! LOWER RIE BaR | 37 - af G | 39.1 G

W T W e e e L L L L L B CEF W W W W T e e e e b L NN M T W TS W o RSN Mmoo e

PEAK ACCELERATION: I | |
LOWER THORACIC SPINE | 15 - 22 G | 16.4 G

RUN NUMBER: 041103.131151

C-87 O30408-1
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Transportation Research Center Inc.
572B Abdomen Compression Test
HIW SO Serigl No, (28 Calibration No. 04 - 8

Test Date 04/14/2003

Test Parameter Specification Test Resulis  Puss
- Temperamure 185-255 °C 21.7 *C Yes

Relative Homidity 10 -70 % % Yes

Dhsplucement Rate 6.35 - 8.89 mmvs 6.8 - 8.0 mmy/s Yes

Drata Within Required Comdor Yes Yes Yes

|
Comments:
Technician Approved
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Transportation Research Center Inc.

3728 Abdomen Compression Test

Serial No. 028 Calibraton No. 04 - B
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TRANSPORTATION RESEARCH CENTER INC.

LUMEBAR FLEXION TEST
. SID PART 572B
CAL DATE: 14-Apr-03
TRC, INC. TEST NO: 028C04LF1 572B SN 028 TORSO FLEX CAL ¢4
TESTfAR.AMETER SPECIFICATICON TESTRESTLAS

TEMPERATURE . 18.9-25.6°C 21.7°C
EELATIVE HUMIDITY | 10— 70 % 39 %
FORCE AT ¢ DEG. FLEX1ON 27-2TN 0N
FORCE AT 20 DEG OF FLEXION o151 N 1246 N
FORCE AT 30 DEG OF FLEXION 151 205N 1224 N
FORCE AT 40 DEG OF FLEXION 205 -238N 209N
NET RETURN ANGLE AFTER 3 <12°® 8.0¢

| MINUTES

TEST MEETS SPECIFICATIONS

C-94 {030408-1




TRANEPORTATION RESEARCH CENTER INC.
IATERAL PELVIS IHPACT TEST
SIDE IMPACT DUMMY 11 -AFR-C3

LEFT SIDE CONMFIGURATION

TRC INC. TEST NO: SPLO28O4 R71F BENO28 LEFT FPELVIS CaL04

; |
| TEST PARAMETER | SPECIFICATION

|

TEST RESULTS |
| | {ABSOLUTE VALUE) | I
| | | ;
i  TEMPERATURE | 18.% - 25.5 C ] 21.7 DEG. C
| | | !
| RELATIVE HUMIDITY | 10 - 70 % i W0
| t | |
|  PENDBLUM VELOCITY I 4.21 - 4.33 WSS | 45.26 M/8

e e MR R e B A B R e e e e e e L e e e B A B e e B e e o A e —

| i | |
| PEAK PELVIC ACCELERATION | 40 - 60 G | 470G

| I
| IS ACCELERATION CURVE | | |
| UNIMODAL? | YES | YES |

AT T — o — T — = — o W = ErE— — E T = T = oy — — — T — 3 ———

TEET MEETE EPECIFICATIONS

TECHNICIAN e RUN NUMBER: 041103.1318;1

C-95 030408-1
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. Bxternal Dimensions:
Lateral Head Drop Test:
Lateral Neck Test:

Lateral Thorax Impact Test:

Thoracic Shock Absorber Tes::

Lumbar Flexion Test:
Abdominal Compression Test:

Pelvis Impad Test:

P ——rar AT W R W - -
" ....h-u—.—d-..][.—u.—..—h.—-d—h.-.ﬂ._..;.:u..'ﬂuu__.h_ . ___t " - e el

Calibrarion Test Results

Post-Test
SID-HITE: 066
Configured for Left Side Impact

The dummy passed all external dimension requirements.
T'he head passed alt lateral drep fest requirements.

The neck passed all impact test requirements,

The tharax passed all impact test requirements.

The thoracic shock absorber was not tested at this time,
The dummy met the Jumbar flexion test requirements,
The abdomen met the compression 8t requirements.

The iaterat pelvis passed all impact test requirements.

C-9% 050408-1




Transpertation Rescarch Center Ine.

372F SID Dummy

External Dimensions
Serial Mo, 066 Calibration No. 07

Test Parameter Dimension Specification Results  Pass
Seated Hetght aH g89.0 - 9003 mm 903 mm Yos
Rib Height EH 5017 - SMYT mmm 5O0R mm Yes
Hip Pivot Heaght HP 99.1 REF mm 991 mm

Eib From Backiine RED 2286 - 2413 mm 237 mm Yes
Knee Pivat From Backline K4 5108 - 5258 mm 1Y mm Yes
Knee Pivot From Floor KV 48902 - 5055 mm 498 mm Yes
Hip Width HW 2556 - 3912 mm  3BE mm Yas
Top Rib Width From CA\L Ew-1 1651 - 1802 mm 17) mm Yes
Rotom Rih Width From Gl EW-2 1657 - 1803 mm 170 mm Yes
Difference  Between Top &

Bouom Rib Width from Cil <= 2.5 mm 1.0 mm Yo
Technician Approved

.,
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TRANSPORTATIDN RESEARCH CENTER INC.
LATER&L HEAD DROFP TEET
HYERIDIII GID DUMMY 14-APR-03

LEFT SIDE CONFIGURATION

TRC IRC. TEST HO. HDLOBGOT S572Y SIDSHIII SHOAREG HERD CALODT
| | i
TEST PARAHETER |  SPECIFICATICON | TEST RRSULTS
: | |
' TEMPERATURE | 18.9 - 25.6 deg. C| 21.67 deg. © ;
; ! I I
|RELATIVE HUMIDITY i 10 - 70 ¥ I O3B.0D %
| | !
| PEAK, l | |
| RESULTANT ACCELERATION | 120 - 150 G | 147.22 G
: | | |
PEAY, | | |
"LONGITUDINAL ACCELERATION | 15 0 MaX | ~5.50 7 |

W T W W P e e e A e e e e L L e e L L L R R RN RN RN W W W MWW W W Y- — — — W W — — o — — — M —— —

; |
"T5 ACCELERATION CURVE | | |
UNIHODAL? | YES | YES :

BN NUMBER: 042103.0939;1

C-100 {130408-1
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TEANSPORTATION BRESEARCH CENTER INC,
LATERAL HECE TEET
HYERIDIII SID DOMMY 14-AFR-03

LEFT S1DE CONFIGUEATION

TRC INC. TEST HO. NFLO6607 572M SID/HIII SNO66 NECE CaALOT
| |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS
| i i |
| TEMPERATURE | 20.6 = 22.2 deg. C| 21.67 deg. C |
| 1 |
iRELATIVE HUMIDITY | i0 - 70 % | 37.00 % .
| | i |
FIKPACT VELOCITY | &.89 - 7.13 M/s% | 7.06 KiS :
I | 1C M8 | 1.96 - 2.55 M/ | 2.44 H/S |
| INTEGRATEL = —=---eeemmmscmecaec—e=rces— e — e —mm——mm e — e
| | 20 M5 | 4.12 - 5.10 K5 | 4.86 M/
|  VELOCITY = = mmmmmmm e mmemmemmr e e e m e e
| ' 30 M& | 5.73 - 7.01 MSS | E.78 M/ |
| _____________________________________________ m e ma—— .
| | 40 - 70 M8 | .27 - 7.64 M/ | 7.11- 7.19 M/S |
|MAXIMUY MIDSAGGITAL | | |
| FLANE ROTATION | 66 - 82 deg. |  71.63 deg.

|ROTATION ANGLE DECAY TINE | | |
[FROM PEAE TO ZERO i 58 - 67 M5 |  E1.68 MS |
| HAEIMUM MOMENT ABGUT ; ! i
IDCCIPITAL COMDYLE ] 73 - BA NM i 77.52 NN |
I POSITIVE MOMENT DECAY TIME | ! |
| FROM PE&K TO ZERD | 49 - G4 HMS | RE7.6B HS :
| TINE OF MAXIMUM ROTATION | |

| AFTER MAXTMUM MOMENT f Z - 16 M5 | 8,40 MS :

— T = P = == = = = = = B = EF W = W TR T = W = = = = = = = = e ey = W ———r W Y= — W TE

TECHMTCTAN ROM NUMBER: ©042103.1001;t
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TRANSFORTATION RESEARCH CENTEE INC.
LATERAL THORAX INPACT TEST
SIDE IHPACT DUMMY 14-AFR-03
LEFT SIDE COMFIGURATION

TRC IHC. TEST NO: 3TLOGGO7 572F SID SNO66 L.THORAX CALQ?

A e e R B A A am R RN N R N RN R N R RN RN W RN R RN M R RN RN RN M RN W MM RN m Em Er W W TC W mr W W mr W W= — = M

| |
| TEST PARAMETER SPECIFICATION TEST RESULIS |
| | [ABSOLUTE VALYE) |
| | |
| TEMPERATURE | 18.9 - 25.5 ¢ 21.7 DEG. C |
! | |
| RELATIVE HUMIDITY | 10 - 70 % 38.0 % |
| ] | |
| PENDULUK VELOCITY | 4.21 - 4.33 ¥/8 | 4,26 H/S |
! | | |
| PEAK ACCELERATION: | i |
| WUPPER RIB BAR | 37 - 46 G | g0 G |
I | | f
| PEAK ACCELERATION: | [ l
| LOWER RIB BAR | 37 - 46 G | 40.6 G l
| | | |
| PRAK ACCELERATION: | | |
| LOWER THORACIC SPINE | 15 - 22 (3 i 18.7 6 !

TEST MEETS SPECIFICATIONG

-
TECHNICIAN /,f-j?—\_ RUN BUNBER: 041403.0757;1

T

C-114 030408-1
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Transportation Research Center Inc.
572B Abdomen Compression Test
HII 51D Serial No, (66 Calibradon Mo, 07 - 1

Test Parameter
Temperature
Relative Humidiry
Displacement Rate

Dhata Within Required Corridor

Comments:;

Techmzian

Test Date (4/14/2003

Specification
18.0-25.5 =C
10-70 %
6.33 - .89 mm/'s

Yes

C-11%

Test Results  Pass

217 °C Yes

38 % Ye:

7.1 -8.9 mmvs Tes

Yes Yes
Approved

04 142003 05: 1 §:-5G £

TRE|
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Transportation Research Center Inc.
372B Abdomen Compression Test
HIO ST Sorial No. 066  Calibration No. 07 - 1
Test Date 0471472003

Force

:._HI:' L
4504

350k :

300 ; <l
25 i I -
2001
1504

Torce [N]

50-F - ——
O ' —— + } ;
0 03 1 1.3 2 25 3 is

& 63 T
Time {5

I Ty .
-
La
(]
(5]
LA

Diaplacement

.- : _,.r"'f'-'-'
¥ t —F— ' —— ' g t
0 0.5 1 1.5 2 2.5 3 R 4 4.5

Displacement |mm |
=

' +  — —
s 6 63 7
Time (s}

1)

Force vi, Displacement

ST
450

350+ - , !

g‘;‘g ! i : L e ]
2004 | T

—— :
150 i MR |

5.]..::._.-r:—-—'—

Force | M|

—
-
'_,-'_

w  1s 3 3% % 35
Displacement (mm)

04,14 2002 05.18:532 11 m
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TRANSPORTATION RESEARCH CENTER INC.
LUMBAR FLEXION TEST
SID PART 572B
CAL DATE: 14-Apr.03

TRC, INC. TEST NO: 066CH7TFL 572B SN 066 TORSO FLEX CAL 7

- TEST PARAMETER  SPECIFICATION | TEST RESULTS

" TEMPERATURE 154 - 25.6° C: 21.7°C

RELATIVE HUMIDITY 10-70 % 45 %

FORCE AT 0 DEG. FLEXION 27-2TN 0N

FORCE AT 20 DEG OF FLEXION %-15IN | 1IN

FORCE AT 30 DEG OF FLEXJION ~ 151-205N 169.0N

FORCE AT 40 DEG OF FLEXION 205 — 258 N 231.3N
"NET RETURN &4NGLE AFTER 3 <12° | R

MINUTES

TEST MEETS SPECIFICATIONS

Pl

TECHNICLAN ~ e

C-121 030408-1




TRANSPORTATION RESEARCE CENTER IKC.

LATERAT FELVIS IHPACT TEEST

SIDE IMPACT DUMHY 14=-AFE-03
LEFT SIDE CONFIGURATION
TRC INC. TEST NO: ESPLOS60T 372F EMO&6& LEFT PELVIE CALOY

| !

| TEET PARAMETER | SPECIFICATICH

| | (ABSOLUTE VALUE)

I I I

| TEMPERATURE | 18.9 - 25.5 C 21.7 DEG. C

| I I

| RELATIVE HUMIDITY | 10 - 70 % 38.0 ¥ |

| I

| PENDULDM VELOCITY | 4.21 - 4.33 H/§ 4.26 M/S |

| I |

| PEAK PELVIC ACCELERATION | 40 - 60 G | 42.6 G

| ; |

| TIHE ABOVE 20  LEVEL | 3 -7 Hs | 6.2 HS |

| I ! I

| 5 ACCELERATION CURVE | ] |

| UNIHMGDAL? | YES | YES f

TEST MEETS SPECIFICATIONS

TECHHNICTAN EUUN HUMBER: 041&403.0753;1
C-122 (30408-1
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Transportation Research Cenier Inc.

SITY Pre-tise Inspection

Type: I SID S/N: _028 Mir: _ Vector Test Date: __04/08/03
Proj./Seg. No.: _20020455-1120 ‘Test Enp.: _ (&, Watters
ITEM PRE-LISFE
HEAI:
Head Polast Condition W ]
Aweci. Mount Bolts and Cablos e
Skull Cap Rolws A i
Eiead Skin Condition X

Accel. Cable Exit (lefs o right)

(Lel) | (Right)

MECK:

Rutber Condition and Separative From End Caps

o~

THORAX: Lot Side Configuration

Stacked Spoulder Foams anel Bales

Rib Cage Spring and Support Axsembly

+

fu v - g e

Rib Cagre Balts

Danper Fea* attachmant Ring, Fival Pms ond Bracker

Lopszaativoe: et Ackjeestimiennt of Cligst Fot Bracked gnd Collass Leh

Chear Fot Bod End Mure and Exvebaolt

Anu Foarn Orientation

TharaxTamnar Spine Bolix

SRR A R R R

PELVIS:

Tightnass and Alignment of H=Faint Tood [nsen

liips Kange of Motion and 1-3g Adinsmment (beforc calibration only)

Upper Femus 1adt Adjustment and Position

e [ [

Check Spine Kits (Yellow tape = Kits/No tape = No kits)

(Withy | (Withou
X

LELS AND FEET:

Femur Load Cell Bols

{40 lbs) |

Breakuwwgy Femer Bolts

[5-6 1)

knee Join® Fenction and Range of Modon

Lep Skin Candition and Position

Ankle Range of Mulign

oot Conadition

et 54 |1 | b [t 54

OTHER:

Cleaniitisg

Targzt Position

Clothes

Shoes

Koo & Ankle Une 4 Joint Adjusttments

e E

Inspection Completed By: __ 1. Clarndae

Drate:

D4/G7/03

C-125
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Transportation Research Center Ine.

Type: _ HI SID S5/N: _066 Mifr: _ Denton

Proj./See. No.: _20020455-1120 Test Eng:  G. Watters

S1D Pre-Use Inspection

Test Nhate; (40803

ITEM

PEE-USE

HEAD:

Hend Ballast Condition

Accel. Mount Bolte and Cablas

Skoll Cap Balis

Hemd Skan Condition

e d e

Acvel. Cable Bxil (efl or vighth

(Lefty | (Right)

MECH:

F.ubber Condrtion and Separation From: End £2aps

o

THORAX; Left Side Configuralion

Stecked Shooider Foams and Bols

L

Rib Cuge Spnmg end Support Asseminly

*

Rib Caze Bolts

¥ Demper Rear Attnchment Ring, Pivot Piks, and Bracker

el o e

-

Locerion and Adjustment of Chest For Brackel and Collats Lefl

z
o

-

Chest Pot Bod End Nuts and Bvebolt

Arm Foam Urientation

ThianLinbar Spine Balts

PELAIS:

Tightness and Alinment of H-Point Tool Insert

*

Hips Remge of Motion and 1-2g Adjusyment (befors calibration omiy)

Upper Femur Boit Adfustment and Posstion

el o] B e

Check Spine Kits {Yellow rape = Kits/No tape = No kits)

(With) | (Without)
X

LEGS ANI} FEET:

Femur Load Cell Bolts

€440 ft/lbs)

Breakawny Femur Boits

(5 /b

kormae 1oint Fupcton and Range of MWotion

Lep Skin Condition and Posidon

Anide Range of hMotion

Foot Condition

o | | e | |

UTHER:

Cleaniinass

Tarjel Fosition

Chothes

Shocs

Knes & Ankle One G Joint Adjustments

e FL g L

Imspection Completed By: ___J, Clamdge

C-126

Date:
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Transportation Research Center Inc. 81D Post-Use Inspection

Type: _ HII SID S/AN: 028 Mir: _ Weeior Test Date: _ 04/08/03
ProjJ/Seg. Moo 20020455-1120 Test Eng.: (7. Watters
TTEM POST-LSE
HLEAD;
. Head 5kin Condition X
i Heod Ballast Condilion X
NECK:
Rubber Condition and Separation From End Caps X
THORAX: Eefi Side Confiquration
Iacket Condition ) X
Arm Foam Condition X
Dizrmper and Cheat Pot Movement and Condition X
Rib Cage Spring and Support Assembly Condition X
Rib Wrap Condition X
Abdomen condition X
Thorax T_umbar Spinc Boles X
Lumbar Spinc Conditior. and Scparativn From End Caps A
FPELYIS:
[liac Crast bone X
Flesh Condilion A
Hip Range of Motion X
LEGS AND FEET:
Knee Sking and {asiings Condition x
| Leg Skin Candition X
Foot Condition X
Knes Joint Range of Motion ¥
Ankle Range of Motion X

NOTES: No dameges to reporr.

Inspection Compieted Byl Clatridge Date;_ {401%/03

C-127 {50408-1




Transportation Research Cenier Inc.

SID Post-Lise Inspection

Type. _ HII SID S/N: 066 Mir _ Denion Test Date:  04/08/03
Proj./Seg. No.: _2002455-1120 TestEng.: _ G, Watters
ITEM POST-USE
HEAL
Head Skin Condition X i
Head Ballast Condition X
NECK:
Rubber Condition and Separation From End Caps X
TRORAX: Left Side Configuration

Jacket Condition X

Arm Foam Condition x

Diamper and Chest Pot Movement and Condition X

Rib Cage Spring and Suppott Assembly Condition X

Rib Wrap Condition X

Abdomen condition X

Thorax/Lumber Spine Bolts X

Lumbar Spime Conditivn and Separation From End Caps X

PELVIS:

Hliac Crest hone X

Flesh Condition X

Hip Range of Motion X

LEGS AND FEET:

fonee Skins and Castings Condition x
| [ee Skin Condition X

Foot Conditon X

Knee Joint Range of Meticn X j

Ankle Range of Motion x !
NOTES:___Mo damage to report,
Ihspection Completed By _J_{lamidge Date: Q400403

C-128 030408-1
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Appendix Db

Test Lquipment List and Calibranion Information
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Sien Convention
SAE J211 MARSS

AcceleTometers: +3X: Forward
+Y: Rightward
+Z: Downward
Potentiometers: +Chest longitudinal deflection: Outward
~+Chest lateral deflection: Rightward
+8eat belt displacement: Outward
+Seat belt extension: Elongation
~Knee slider displaccment: Distance between lemwr and iibia
increased (in relaion to a seated
dummy)
Eotation potentiometers:
+Aboul the X-axis: Left foot-eversion
Right foot-inversion
+About the Y-axis: Leftright foot-dorsifiexion
+About the F-axis: Left font-internal
Right foot-external
Load cells; +Fernur forpe: Tensicn

+5eat belt foree:  Tension

+Barrier force:

Meck load eells: +X force:
+Y force:
+7. fores:

+X rnoment:
+Y moment:
+Z moment:

Tibia load cells: | ¥ force:
+Y force:
+7 force:

+3 moment;
+%¥ moment;

N T B gl TGPl T Lt AR i e ] - TR —ns - gl U et - e I I

Tension

Head pushed rearward

Head pushed lefiward

Head pulled upward (tension on neck)
Left ear rotaning towerd left shoulder
Chin rorating ioward chest

Chin rotating toward left shoulder

Ankle forward, knee rearward
Ankle fghtward, knee leftward
Tension

Bottom of tibia moving lefrward

Bottom of tibia moving rearward

D-2 030408-1
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Lumbar load celis:

S1za Convenlion. Cont'd.

+* force:
¥ force:

=7 foree:

-X moment:
+Y momenl:

+£ moment:

SAFT211 MARSS

Chest rearward, pelvis forward
Chest lefiward, pelvis rightward
Chest upward, pelvis downward
Left shoulder toward left hip
Sterman toward front of leps

Right shoulder forward, left shoulder rearward

D-3 030408-1




Frequency Responge (Classes
SAE J211 MARYS

Typical Test Measurements

Vehicle Structural Accelerations for use in:
Totat vehiele comparison
Collision simulation input
Component analysis

Imtegration for velocity or displacement
Barrier Face Forces
Belt Restraint System Loads
Amnthropomorphic Test Device
Head aceslerations (linear and angulary
Neck
Forces
Momenis
Thorax
Spine accelerations
Eib accelerations
Sternum aceelerations
Deflactions
Lumibar
Forces
Moments
Pelvia
Accelerahons
Forces
Moments
Femur/Knee/Tibia’Ankle
Forces
Moments
Displacements
Sied Accelerations
Steering Column T.oads
Head formn Accelerations

D4

Channel (Class

&0
60
600
180
60
60

1000

1000
600

130
T
100

600

1000
1000

10010
1000
1004

60
600
180
o0
600
1000

(30408-1




The ditection column on the following sheets describes the ransducer ouput as mounted and
wired 1n the 1est Jocation. The polarity columnn indicates whether & polarity change occurred
during data acquisition to conform to 1211 MAR®5. Sze Renort Sien Convention sheet for
descripnion of data gapot as presemed - n the report: occasionally channels have been

adjusted in post-acquisition processing to conform to J21 1 MARYS.

D-5 030408-1
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888 - ASCORE

SIDE IMPACTOR BARRIER CERTIFICATION

Tiate:

To:

Customer P.O. Number;

Work Urder Momber:
Quantity:

Core Tvpe:
Measured Cell Size:
Measured Densiny:

Tnit Number:

March 11, 2003

Transportation Research

Ship & Rec Bldg 50

10820 St. Rouie 347

East Liberty, OH 43319-0367

PFURCHASE ORDER INFORMATION
022451

16038
01 piece

CORE INFORMATION

POGAL1/4-5 2. 2-3002-T
1.250 inches
5.2 pef

046B0103

This is to certify that the ahmmnum honeycomb core supplied, under the unit nuriber provided,
meets the crush requiremems of 232 — 250 ps1 as per DWG#H DSL-1285.

e

| Representative
1 B Zwazanstra

FLABCORE, INC. = 515 N. FAIRVIEYY 5T. » ZEELANTD, M 284840170 » PHONE (G1G] 772-1220 « FAM |B1E] 7721282

WEESITE: w\-m.plascq_hne com + EMAIL info@plescore com
b-13 030408-1




" e og— e — 'Tr—" ———

PLASCORE

PLASCORE, INC. » §15 N, FAIRVIEYY 5T, » ZEELAND, M| 2845840170 » PHONE: [G16] 77E-1220 « FAX: [E1E] 772- ‘IE"'..:I
WEBSTE: www.plascore.carm + SWAIL nfobplessorecom

Block Number:

Specimen Number

] 3L fa L B e

46B0103

" e m a

‘Crush Datn
232 - 230 psi per DWEG # DSI-1285

Zone 1
24178
24412
2445 33
242.25
241.20
247.03
241,03

D-14

Zone 2

238.32
23780
24694
240.86
24339
24320
246.36

23898
23541
239.45
236,53
240.85
243.97
23747

304081
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888 - ASCORE

SIDE TMPACTOR BARRIER CERTIFICATION

Diate;

To:

Customer P.O. Number:

Work Order Number
Quantity:

Core Type:
Measured Cell Size:

Measured Density:

Unit Number:

March 11, 2003

Transportation Research

Ship & Rec Bldg 50

10820 5t Rouwe 347

East Liberty, OB 43319-0387

PURCHASE ORDER INFORMATION
02245

16055
01 piece

CORE INFORMATION

PAMG-3/8-1.6-001-P-5052-T
0.375 mches
1.6 pef

004A0203

This is to certify that the alymimum honeycomb core supplied, inder the unit number provided, [
meets the crush requirements of 43 psi +- 2.5 psi as per DWG# DSL-1285. .

Hys !- chresmtatwe
# D, Lwaanstra

P_ASDORE, INC. » B1S N TAIRVIEW S™. » ZEELAND, Ml 434840170 » PHOME: (516] 772-1220 « Fax: (B B] 772-12E9

WEBEITE: u.ﬁ.m‘.plﬁf.?ga.cnm * EMAIL- infomplascore. oo 030408-1

TR S PSS o o m ek s - A .y




8 L ASCORE

L rush Data
45 psi +/- 2.5 psi per DWG # DSI-1285

Blogk N umher_: Dk A0203

Nimober Zone 1 Zone 2 Zone 3
1 45 94 44 51 43 78
2 4656 46 61 4713
3 47.12 46.74 48 23
4 43 84 43,54 4378
5 43,26 4420 44 25
) 44.02 4323 42 51
7 44 74 44 o) 44 .54

PLASCORE, MG, » 515 N FAIRVIEW 5T = ZEELAMD, M 434820170 « PHONE: (B16) 7721220 « FAX [B1E] 7721282
WYERSIT. Wu'pifl]m%&mm = EMAIL: in"0Ep escora.cim -
-1 (304081
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Appendix B

Analysis of Test Results

TRC cut a small section out of the inner door trim pancl of the left front door so that an
accelerometer cotld be installed. The door trim was removed from an area of the door
panel that may interact with the front dummiy lower nib and spine doring impact. GM
presented information and data indicating that by removing this small section of trim, the
force/deflection characteristics of the panel were changed. GM surmised that the
removal of the trim may have contributed to the increazed lower rib and lower spine
accclerations recorded by the front dummy as compared with GM data. However, GM
did not provide any specific data to quaati[y what affect the removal of the trim had on
front dummy injury measures. OVSC coencludes that because the trim was removed, the
test may not have fully evaluated the production design of the Satumn Lon as it relates to
the front cutheard position. The rear passengecr dumimy test Tesults indicate that the
vehicle would comply wilh the standard’s requirements at 335 mph,

E-1




