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Section 1 —~ Porpose and Test Procedure

This side impact test is part of the FMVSS 201 “Occupant protection in mtunor impact™
complisnce test program sponsored by the National Highway Traffic Safety Administration
(NHTSA), under contract No. DTNH22-01-D-11033. The purpose of this test was to svaluate
the dynamic head protection system in a 2002 Satum Vue Sport Utility Vehicle. The rigid pole
side impact test was conducted in accordance with the Office of Vehicle Safety Compliance’s

Lsboratory Test Procedure (TP-201P-02, dated October 21, 2001).




Section 2 — Suommary of Rigid Pole Side Impact Test

A rigid pole side impact test was conducted on a 2002 Sahen Vue Spoet Utility Vehicle. The
subject vehicle was towed into the rigid pole at a velocity of 28.5 kph. The test was conducted
by the Exponent Test and Engineering Center in Phoenix, Arizona, on October 25, 2002, Pre-
test and post-teat photographs of the test vehicle and the side impact dummy (SID/HIIT) are
included in Appendix A of this report.

One SID/HITT was placed in the left front outbosrd designated seating poattion according to
instruciions specified in TP-201P-02 dated October 21, 2001. The side impact event was
documented by 13 cameras. Camera locations and other pertinent camera information are
in¢ludad in this report.

The SID/HI was mstrumented with the following accelerometers:
1. Head CG triaxial accelerometers
2. Upper neck 6 channel load cell (X, Y ind Z force and moment)
3. Left Upper Rib (LUR) uniaxial accelerometer (¥-direction)
4, Left Lower Rib (LLR) uniaxial accelerometer (Y-direction)
5. Lower Thoracic Spine (T12) uniaxdal accelerometer (Y-direction)
6. Pelvic (PEV) section uniaxial accelerometer (Y-direction)

Appendix B contains the velicle end dummy regponse data traces, A summary of the side
impact dummy ($IDVHIL) 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.

The following table summarizes the results of the teat.

Injury Criteria Front SID/HAIE |
HIC (# 1000) 532.5
TIi(g)* 53.07
Pelvic (g)* 51.5
Neck X Force (N)* 230.5%*

Neck Y Force (N)* . 581.1
Neck Z Force (N}* 996.1
Neck Moment X (N-m)* 65.1

Neck Moment Y (N-m)* 17.4%+
Neck Moment Z (N-m)* -10.5

“*Information purpeses only

#*Data spike recorded that affects the maximum value, refer to page 2-2
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Datz Acquisition Explanations

Data spike recorded or A/D saturation that affects the maximum and/or mimimem value (and
cormesponding resultant calculation if applicable) for the following channels:

Driver ATD Neck Force (Fx)

Driver ATD Neck Moment (My)

Driver ATD Upper Rib Acceleration (Ay)
Driver ATD Lower Rib Acceleration (Ay)
Leift A-Pillar Sill (Ay)

Left A-Pillar Sill (Vy}

Left A-Pillar Low (Ay)

Left A-Pillar Low (Vy)

Data spikes recorded that do not affect the maximum md/or minimum value or the following
channels: '

Driver ATD) Head Acceleration {Ax)

Driver ATD Head Velocity (Vx)

Driver ATD Head Resultant Acceleration (Ar)
Driver ATD Neck Force (Fy)

Driver ATD Neck Fores (Fz)

Driver ATD Neck Moment (Mx)

Driver ATD Lower Spine Accelerafion (Ay)
Driver ATD Pelvis Acceleration (Ay)

Vehicle Tunnel Near C.G. — Yaw Rate

Chzarmel Failure:
Left A-Pillar Mid (Ay)
Rear Deck Acceleration (Ay)

Vehicle Tunnel Near C.(G. (Ay)
Primary Trigger — backup trigger wsed resulting in a 16 msec time shift.

2-2




Section 3 — Vehicle Test Data Summary
Data Sheet 1 — General Test Vehicle Parameter Data
Data Sheet 2 — Test Vehicle Summary of Results

Datz Sheet 3 — Post Test Observations
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DATA SHEET 1
GENERAL TEST VEHICLE PARAMETER DATA

TEST VEHICLE INFORMATION:

Model Year/Make/Madel: 2002 Satum Yue

4-door Sport Utlitty
Body Style/Calor; Vehicla/Black VIN, _SGZCZB3BX23804600
NHTSA No.: _G20110 Buikl Date: 1802
Engine Data: __B  Cylinders CID 3.0  Liter I - -
Placement; ______longttudinal X lateral
Transmiasioc 5 speeds manual _ X automatc _ X overdrive
Final Drive: rearwhasldive _ frontwheeldive _ X four wheel drive
Qdometar Reading: 288 km
Options: X AC _X_ pwr. ateering _X_ pwr. brakes _X _ pwr. windows

DATA RECORDED FROM VEHICLE'S TIRE PLACARD:

Tire Pressura {at capacity): 210_ kpa Front 210 kpa Rear
Recommended Tira Size: P235/86R 16

TresonVehicle: _P235/B5R18 Mfr: _Bridgsstone

VEHICLE CAPACITY DATA:

Number of Occupants: __2 front 3 near _6  Toal

Type of Frant Seat(s): X buckets banch ____ apltbench
Type of Front Seat Baclk: Foeed _ X  adjustablewith: _X lever  knob
Vehicle Maximum Capacity Loading = 378 kg, {A)

Number of Occupants X 60,04 kg. = 340 kg. (B)

Vahicls Cargo Capacity {A-B) = 38 kg.




DATA SHEET 1
GENERAL TEST VEHICLE PARAMETER DATA {CONTINUED)

TEST VEHICLE DELIVERED WEKSHT WITH MAXIMUM FLUDS:

Right Front=" 488 kg, Right Rear= _ 332 kg.

Left Front= _ 476 kg Left Rear= _ 340 kg

Total Front= 933 kg Totei Rear= __ 672 kg.

Total Walght = 1806 _ kg,

Parcant of Total Waight: PercentFront= _ 58  Percent Rear=
CALCULATION OF TEST VEHICLE TARQET WEIEHr

A. Total Vehicle Deliversd WeightMex Fluide = 16805 _ kg. (UVW)

B. Max Cargo Carmying Capacity of Vahicla =

C. Welght of Insrumented SID/HIII Dummy =

AR kg. (RCLW (<138 kg)

80 kg. (C)

Test Vehicle Target Weight (A+B+C) = ' 1723 kg, (TVTW)

FULLY LOADED TEST VEHICLE (UDVW + SE/HIIL + CARGO):

Right Front= 488 kp. " Right Rear= 362 kg.
Left Front = _ 500 kg Left Rear = 383 ky.
Total Front= 888 kg . TotalRear= _ 755 kg.
Percent Front = 58 Percent Rear = 44
Total Welght 1723 K.
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DATA SHEET 1
QENERAL TEST VEHICLE PARAMETER DATA (CONTINUED)

AS TESTED WEIGHT OF VEHICLE (SID/HII DUMBYY + CARGO + EQUIPMENT &
INSTRUMENTATION):

Right Front = | 454 Kg. Right Rear = 382
Left Front = 4TS kg Left Rear = 398
Total Front = 840 kg, Total Rear = 78
Total Weight = 1718 kg

Percsnt Front = 56 Percent Rear = 45

*Rermoved vehicle battery; front burnper & light assembly; rear bumpear & light assembly

kg.

TEST VEHICLE ATTITUDE:

A% Dslivered Fully Loaded Ready for Test
Righi Front 348 mm 334 mm *NR mm
Left Front 33 mm 331 mm **NR mm
Righi Rear 375 mm 368 mm ™NR mm
Laft Rear 373 mm 355 mm "NR mm
Right Doar Sl Angle 0.41 029 0.32
Left Door Sl Angle 0.14 0.32 029
Front Bumper Angie D10 0.21 .42
Rear Eu'mpar Anga QERH. ~0.18 *0.10
Tast Vahicla Whealbase = 2705 mm
Co.= 1225 wmm rearward of front wheel canteriine

** Measuraments taken bafore bumpers were reentved
" Unable ko recerd measuraments after bumpars ware removed




DATA BHEET 1
GENERAL TEST VEHICLE PARAMETER DATA (CONTINUED)

TOTAL VEHICLE LENGTH:
Right Side= _ 4213 mm™ LefiSida= 4216 mm™ Centedine= 4623 mm*
Conterline= 4331 mm™

* Measurarnents were taken bafore burnpars wene ramoved
** Measuramants wam taken after bumpears wee rermoved

FRONT S8EAT CUSHION PLACEMENT:

Tctal langth of Adjustment Travel = 239 mm

Total Number of Adjustimant Positions or Detents = 25
Final Seat Poaition =57 mm forward of mid

FRONT SEAT BACK ADJUSTMENT POSITION:

Initial Saat Back Torso Angle= 18" degrees

Final Seat Back Tomo Angle = ~ 13* degraes

*Magaurad 4.5 dagrees when inclinomeber was posiionad across headrast Bhppnrt posts which is
comperabla to an 18 dagrese seat back angle

ADJUBTABLE STEERING COLUMN POSITION: I'I"Ild-pﬂllhﬂﬂ
WINDDW POSITIONS:

Rigit Frent = Daam Right Raar « Darwm
Left Front = Down Left Rear = Down

AMOUNT OF STODDARD SOLYENT IN FUEL TANK:

Wetlurna = 54.9 liters (52% ko B4% of usable capacly)

LOCATION OF IMPACT POINT ON TEST VEHICLE SIDE TO BE IMPACTED:

Wheelrase = 2705 mm
Impact Refereryza Line i 1381  mm rearward of front axia cantedine
RECORDED BY: : */7;"‘“ e DATE: November 8, 2002

APROVED BY: t":"‘;2"‘37”'-a‘-""}‘i”"\- DATE: Navember 8, 2002
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DATA SHEET 2
TEST VEHICLE SUMBMARY OF RESULTS

Maode Yoar/Make/Madal: 2002 Saturn Vue

Body Style:  4-door Sport Utility Vehide VIN: _5GZCZ6IBX2S804500

NHT3A Na.  C20110 Buld Date: 1402

TestDate: 10425002

Vehicla Overall Langth = 4216 mm™ Vehicle Ovaral Width

* Maasuramant taken after front & rear bumpars wane ramover

VYEHICLE TEST WEIGHT (PRETEST):

Laft Front = 476 kg : Left Rear =
Right Frant = 484 kg Right Rear =
Total Front = 840 kg Totial Rear =
Total Vehicle Test Welght = 1M8_ kg,
Wheelbase = 2705 mm
Longltudinal G.G. from centar of front axe = 1225 mm
Impact Angle with respect te Impactor = o0 dagrees

MPACT POINT:

Actual Impact Polrt = & mm rearward of nominal irpact ref. line

1808 mm

396  kg.
382 kg

778 Kg.




DATA SHEET 2
TEST VEHICLE SUMMARY OF RESULTS (CONTINUED)

MAXIMUM EXTERIOR STATK; CRUSH:

levelt ([ _415 mm above ground) = 376 mm

Level2 [ _B687 mm above ground) =

ilevel4 [ 1064 mm above ground) =

_ 425
Laval2 [ 785 mmuoboveground)= 438
06

Lavel5 [ 1631 mm abave ground) =

Maximurn Post Test Intrusion =

QCCUPANTS:

Dummy 1D: 052 SIDMII No.

Reafraint Used: _3-pt Active Bcit

mm

mm

mm

INSTRUMENTATION:
Number of Data Channels = 32
Nurmnbear of Cameras:
Onboard = 3
Offboard = 10

Tatal Cameras = 13

Remarks:

RECORDED BY: ’/ﬁ"m e

DATE:

DATE:

APPROVED BY: MW\
3-7
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DATA SHEET 3

POST TEST OB SERVATIONS

Tast Valucle: 2002 Saturn Vue NHTSA No.: C20110

Vhelble Dummy Comtact Polnts:
SIDAIN

Forea Mong

Top of tha Head Intaripr headinar, side curtain airhag

Left Side of the Head Side curtain elrbag

Back of the Haad Side curtain airbag

Left Hip Driver Seat, driver door panel, seat balt

Haadresi, side curiain albag, driver seat, driver door

Laft Shoulder panal, sant beit

Door Opening:
Laft Sita Right Side

Franl Tools Needed Easy

Resar Tools Neaded Easy
Arm Rest Locatlon:

Frani= NfA

Rear = N/A
Bent Movemant:

Frant = hone

3-8




DATA SHEET 3
POST TEST OBSERVATIONS (CONTINUED)

Qhing Damagea:

Windshiald: Brokan

Window: Driver alde window broken, all othera not brokan

Pillar Parformance:

No separation

Bl Ssparation:

Nonsa

Othar Notable impact Effects:

Leval 5 plastic trim broka off — profite points not teken

Remarks:

RECORDED BY: '/;"‘u e r DATE:
APPROVED BY: MW\ DATE:

3-8
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Section 4 — Occupant and Vehicle Information

Data Shest 4 — SIDVHIII Instrumentation Data |
Data Sheet 5 — Vehicle Pre- and Post- Test Viehicle Measurements
Data Sheet 6 — SID/HIII Longitudinal Cleamnca Dimensions

Data Sheet 7 — SID/HITI Lateral Clearance Dimensions

Data Sheet 8 — Vehicle Side Measurements

Data Sheet 9 — Vehicle Exterior Crush Profile Distences

Data Sheet 10 — Vehicle Damage Profile Distances

Data Sheet 11 - High Speed Camera Locations and Data

Data Sheet 12 — Post-Test Dummmy Inspection List

Data Sheet 13 — Test Vehicle Accelerometer Locetion and Data Summmary

Data Sheetl4 — Fuel System Integrity Summary
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DATA SHEET 4
SID/HII INSTRUNMENTATION DATA

Test Vehicle: 2002 Satum Vue NHTSA No.. C20110

SIDVHIII 1D

Max MaxData Min MinData

Daseription Unlts Filter Data Turwe Data Time
V. , calculatad from

-0.1 to 0.4 s8¢.) :

Driver ATD Haad {Ax) g CFC 1000 4.3 0.143 8.6 0.064
Driver ATD Haad {Vx) kph CFC180 43 0284 80 0113
Driver ATD Head {Ay) g CFC1000 755  0.083 -8.6 0.181
Driver ATD Head {Vy) koh CFC180 208 0072 -288 0032
Driver ATD Head (Az) g CFC1000 158 0041 -32 0057
Driver ATD Haad {VZ) kph CFC180 428 0400 0.0 -0.084
Driver ATD Head {Ar} g CFC 1000 757  D.053 0.0 -0.043

Diriver HIC: 532.5 from 0.028 10 0.043 sec.
VUNCK FEU (Rosufla caicuiated from

0.1 fo (.4 sec.)
Driver ATD Neck {(Fx}) N CFC1000 2305 OO0 -2175 0.0584
Driver ATD Neck (Fy) N CFC 1000 5811 Q0560 -3288 0.181
Driver ATD Neck (Fz) N CFC 1000 986.1 0048 1844 0062
Driver ATD Neck {Mx) - N-m cCFCe00 115 0110 851  0.080
Driver ATD Neck (My) N-m CFCeQ0 174 0071 154 0154
Driver ATD Neck {Mz) N-m CFC G 98 0067 -105 0211
VRBLSPL FEU (Resiilis calculated from
-0.1 to 0.4 sac.)
Driver ATD Upper RIb (Ay} g CFC1000D 556 0.034 420 0.040
Driver ATD Lower Rlb {Ay) g CFC1000 730 0040 -88.0 0.040
Driver ATD Lowar Spine [Ay} q CFC1000 552  D.041 -9.5 0.073
Driver ATD Paivis (Ay) g CFC1000 515 0.040 127 0075
VFIR100.FEU {Resulis calciiated from
-0.11to 0.4 sac.)
Driver ATD Uppar Rib {Ay} g Fr100 548 0.034 59 0144
Driver ATD Upper Rib [Vy) kph Fir 100 8.8 0077 285 0.000
Driver ATD Lower RIb [Ay) g Fir 100 6.8 0.0338 -135 0.039
- Driver ATD Lower Rib (Vy) kph Firi00 104 0280 -285 0.084
Driver ATD Lower Spine (Ay) g FIr100 526 ©0.040 -85 0073
Drivar ATD Lower Spine (Vy) kph Flir 100 7.4 0.064 -285 -0.084
Dviver ATD Pelvis (Ay) g Fir1iod0 515 0040 115 0075
Driver ATD Felvis (Vy) kph Firi00 45 0.2468 285 -0.084

Driver TTI [g]: 53.07

4-2
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REFERENCE:

Positive Diraction: Longltudinal £X} = Forward
Lateral (Y) = To Right
Vertical (Z) = Down
MNegative Direction: Longtudina! {X) = Rearward
Lateral (Y) = To Left
Vartical (Z) = Up
REMARKS:
*1 — Jae Data Acquisition Explanations, pags 2-2
RECORDED BY: ’@‘“ e DATE:  November B, 2002
APPROVED BY: Mdmmm DATE:  Novembar 8, 2002




DATA SHEET ¥
VEHICLE PRETEST AND POST TEST MEASUREMENTS

Tast Vehlcle: 2002 Saturn Vua NHTSA Ne.: 20110
Q 1
| (1
E ! L
_L - ~ N 0 I F
e——— l{N——=
" — — o
T G H [ I J \ Knm 3
F la e » o M
B A o C
5 >
LEFT SIDE VIEW

All MEASUREMENTS IN MILLIMETERS {mm) WITH TOLERANCE OF £ 3 mm

PRETEST POST TEST CHANGE
A 2705 2838 68
B - 748 T4 -14
c 763" 784~ 3
D 4216+ 47+ -49
E NR NR NR

~magsurements takean after front and rear bt.lmpars'wm removed

{Continued on next page)




PRETEST
As-Dallvere As-Tasted POST TEST CHANGE
‘F 343 Jgg~ Jg3* 33
G 263 268 2r 10
*H 263 268 201 13
* 267 265 3 36
“J142 2121412 266/703 295/444 30041
*K 271 217 J26* 11
L NR NR NR
M ara 408 A4 28
o 1036 854 A2
P B 830 4
Q 490 460 -30
D= Length at Canterline

E&L=  Bumperthickness
J1= To Pinch Wald
J2= To Sil
= Right Side Length
= Left Side Longth
Tm Width st B-Post

* Thesa maaauremants are to ba taken in the "as deliversd” and in the “as fested” configuration (which
Includea SIDHIN durvrry , instrumeaitation, cacmeras, ETC.)
* * Measuraments taken after front and rear bumpens ware removed

REMARKE:

Positive x-axis measurements are forward of the rear bumper center; positive

z-axis {height) maasurements are up from the ground.

RECORDED BY: 4““ e DATE:  Navembar 8, 2002
APFROVED BY; M &‘uﬁﬂ'\, DATE: Naovember 8, 2002




DATA SHEET &
BIDMHIN LONGITUDINAL CLEARANCE DIMENSIONS

Tast Vehicke: 2002 Saturmn Vua NHTSA No.: 20110

SIDAHII DUMMY LONGITUDINAL MEASUREMENTS

— i [e——HB

HH HZ
NR
cD
il PA
., ——
|
\— B-POST STRKER
LEFT SIDE VIEW
MEASUREMENT {mm) SID/HIII ID# 052

HE 50
HH 35
HwW 832
HZ 175
NR 352
cD 1 504
cs 273

(Continued on next page)




MEASUREMENT (rmm)

SIDHNI 1D Q52

KDL{KDA*YKBL{KDA) 82 / (25°) WRTH
KDR(KBASYKBR{KBAS) B7 / (34° }WHTH
PA" 25.5
PHX 274
PHY 235
PHZ 89
REMARKS:
RECORDED BY: 1//‘% DATE:  November 8, 2002
APPROVED BY: 4‘“‘ e DATE:  Nevernber 8, 2002




DATA SHEET 7
SIDVHIN DUMMY LATERAL CLEARANCE DIMENSIONS

NHTSA No.: C20110

Test Veh!cle: 2002 Satbrn Vua

, HR

|

I HS

|

|

|

|

|

I AO

I .

|

|

|

* HO

|

|

I

|

|

|

N

|

I u

| —

MEASUREMENT{mm) SIDYHII 1D 052

HR oz
HES
AD BT
HD
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DATA SHEET 8
VEHICLE SIDE MEASUREMENTS

Tesl Vahicle: 2002 Satum Vue NHTSA No.: C20110

PRETEST AND POST TEET EXTERIOR PROFILE MEASUREMENTS

Wrrtiead m et Risdodan e Line

“‘\l

——— — —
——— kB
e e b i P
A —— —

__1______

—_————

—_

S

—I—————.—

A
:

_________ T . . —T T ="
NN I 1
RARARE 1 1 I
______ ' Ly
~ RN IR s
ae ald LWL 1
TR
. M mm M Tt mMm L o aRao
“® — —
WHEELBASE lz,!nl'll'l Fﬂii} Fm'.d * mm .

LEFT SIDE VIEW
MEASUREMENTS ALONG THE VERTICAL O mm. LINE SHOWN ABOVE:

LEVEL 5 @2 Window Top = ' 1631 mm
LEVEL 4 @ Window Sill = 1084 mm
LEVEL 3 @ Mid Door = 785 mm
LEVEL 2 @ Occupant H-Feint = 687 mm

LEVEL 1 € &ill Tap Haight 416 mm

4.8




DATA SHEET 9
VEHICLE EXTERIOR CRUSH PROFILES - ALL LEVFL S

G20110

NHTEBA No.:

Toat Vahicia:

2002 Satum Yue

111

L1111
I
|

I
I
[

(N
NEENEN
It

1200 500 400 300

1200 1500

30 800 900

IMPACT LINE

TEST VEHICLE LONGITUDINAL CENTERLINE

-’

AA

DHWARDMOST FOINT OF INDUCET: DAMAGE

300 SO0 R00 1200 16500
160 450
PACT POINT

1600 1200 60D

REFERENGE PLANE

N

REARWARDMOST POINT OF INDUCED DAMAGE

e —
Foward (#  Rearwand ()

NOTE: Al measursmants am in milmaiers (mm}
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Tesat Vehicle:

DATA SHEET 8 -
VEHICLE EXTERIOR CRUSH PROFILES - ALL LEVELS

2002 Saturn Vue MHTSA No.: 20110

[ pls‘mncs (N MILLIMETERS (chm} FROMIMPACT POINT
{Meu.mr;ﬂm Gmﬂmnq on MFaga}

B -'; LﬁﬂAﬂOH"‘ir |

. 1050

- F

LEHEL'I.a: ;

ok ._\r-_ A G

SIDE sn.l.'

118

181

1831 [PRE.,. | 388 382 381 377 517 376 176
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Taat Vahicle:

2002 Sahmm Yue

DATA SHEET 8
VEHICLE EXTERIOR CRLUAH PROFILES - ALL LEVELS (CONTINUED)

HEIGHT

NHTEA No.:

20110

nlgrm,:em | MILLIMIETERS o) FROMBIPACT POINT
e :[Mumrmlmuﬁunﬂnu-d m Ni:‘l Fage) " _

'-“Hl

416

15

P
'

172

188

168

158

190

227

108

193

144

124

1

124

126

124

163

182

207

19

108

133

160

763

114

123

iF1

121

150

180

m

24T

arn

b

100

128

147

178

160

181

160

1

152

153

241

277

a

104

127

181

198

1621

rr

are

381

k)

383

4-12




Test Vahicla:

2002 Satum Yus

DATA SHEET 9
YEHICLE EXTERIOR CRUSH PROFILES = ALl LEVELS

NHTSA No..

C20110

DIS'UINBE ‘I_H-HILLEMEI'E@ {rmp} FHDM IMPAGT PCﬂNT

ST | rﬂnan‘lic-ﬁntlnund mHextFamj
416 ﬂﬁ v - 187 168 106 167 162 185
Pﬁa'r 324 | 353 | a8 | 408 | av0 | s22 | Bat
éﬂﬂﬂl 158 188 210 238 303 360 e
a7 Fniéium, 124 123 124 124 123 119 122
PDHQT'H* 309 | 338 | 34 | 396 | sm02 | s | se7
,cRLB?-I | 18s 216 240 27 are 425 425
788 [PRE'- | 428 | 123 | 423 | 124 a2 | ;| oz
P_!'.'I—ET S 347 376 402 504 547 558
crusH’ | 198 | 224 | 203 | za | ae1 | a2 | a3
I'.E!A'EI.4 1004 [PRE . | 183 | 165 | 166 | 168 | 168 | 160 | 163
mumleL POST. | 872 | 392 | 413 | 443 | so8 | =3 | 9
R - nm.lsu 29 | 27 | 258 | 287 | 3s0 | 383 | 406
i LEVELS "7 1631 rF,'_lE___ﬁ 2 ee 388 388 389 287 as3 399
mﬁ,s}l . . . . . n .

413




DATA SHEET 8

VEHICLE EXTERIOR CRUSH PROFILES = ALL LEVELY (CONTINUED)

Teat Vehicla:

2002 Sahan Vue

NHTSA No.:

[ uEIGHT

_g20110

-, DISTANGE IN'MILLIMETERS {mm} FRCM IMPACT FOINT
. ...t (Measurements Cinfinued'on Next Page) -

s |

300 |

a8

- ABO:

R+

418

1682 165

143

158

169

170

R o

448

35T

43

ms7

5

28

177

127

123

124

123

126

512 489

428

S5

n

391

178

146

783

123 123

12%

125

127

127

128

524

16

278

CRUSH

401 381

nr

ZTh

225

1064 |PRE

186 16T

172

174

178

180

336

CRUSH

T

A L. e L: A .
1631 [PRE. 403 427 |- . ] b .
. IS8 R v - a
T ke e ,3 R S NT
I R .1 b . A A 4 .
POST.. . LI RN SR BE

CRUSH
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DATA SHEET 9
VEHICLE EXTERIOR CRUSH PROFILES — ALL LEVELS (CONTINUED)

Test Vahlcla: 2002 Satum Vue 'NHTSA No.: 20110
DISTANCE ik MlLI:IhE‘I"ERS unm} FROM IMPACII' POINT .
{M!uumn;k Cmﬂnued on Next Fagh}
uuc.!:mu ;| HEIGHT m 876, T80 m .| %00 - -.1'“ | 10s0
a5 Pre | w1 | oam | | e | 1 =
. amesu. rﬁa;; 209 | 248 | 213 | 215 | 193
. CRUSH, | o8 73 a2 81 54
iy 687 [PRE ") 12 | 122 | am | 134 | 129 | 108 A
_""_'"‘I'._ POST | 20 | 208 | 172 | 143 | a7 | e |
.- CRUSH | 108 78 4 9 58 58
§ *H 785 |PRE 129 | 13z | 191 | 138 | 4233 [ 432 | 108
. MID060R FﬂET 48 | 211 | 179 | we | 192 | 17 | 14
- cnusH 17 | 719 48 12 59 &5 5d
1064 ﬁng '. 189 197 200 204 208 215 NR
; 213 | 218
53 NR
1501 -
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DATA SHEET 9

VEHICLE EXTERIOR CRUSH PROFILES - ALL LEVELS (CONTINUED)

Tast Vahlcle: 2002 Satum Yue NHTSA Na.: 20110
DISTANCE IN MILLIMETERS (mmj) FROM IMPACT POINT
LOCATION | HEIGHT 128 | 1200 | 1275 | 1360 | 1425 | 1500
LEVEL 1 415 |PRE
SIDE SILL POST
CRUSH
LEVEL 2 687 |PRE
H-POINT POST
CRUSH
LEVEL 3 785 |[PRE 87
MID-DOOR POST 160
CRUSH | &
LEVEL 4 1084 (PRE 220 | 204 | 242 249 257
WINDOW SILL FOST 281 286 20 | 204 | 302
CRUSH | &2 = 48 45 45
LEVEL 5 161 |PRE
WINDOW TOP POSAT
GRUSH
BEMARKS:

» Lavel 5 plastic trim broke off —post profie points not taken

4-16




DATA SHEET 10

VEHICLE DAMAGE PROFILE DISTANCES

Test Vahicle: 2002 Setum Vue NHTSA No.: c20110
1o0d mm TEMT VEHIGLE LONGTTUDIMAL CENTERLINE B
- —_
i_ W
! | [es0 _
i i ..
] — .
1 11 1 1009
' 1800 1200 #0@ % W00 3o ] Vf 800 @@0 1200 %)504 !
E A 1Ea .1
LF - FORWARDMUST PCIAT
\ OF INDUCED UAMAGE MPACT REINT
RFFEARNONE PLANE TOP VIEW
LR - AEARWARCUOIT FONT OF NOUCED DAMAGE
MEASUREMENT CONVENTION3: .
Farward af the Impect peinl [mwands fmnl af vahle Is connkiarnd paziive {*].
Rearward of the Impag1 paint {toward rearend of vahlols) In gonskdarad npgaive {-1.
NOTE: All moaaauramanty ars in milllmatars {(mm) and ahould ba acaurate to £ 23mm .
OFD POST TEST (mm) PRETEST (mm} STATIC CRUSH (mm)
MEASLIREMENTES
1 [LR = «1125mm)] a5 1) i
2 g 247 |4 128
3 -I25 an2 124 2
4 225 442 125 N7
5 875 211 132 T
8 (LF = 1125mm) 150 a7 53
REMARKE:
Data from Level 3.
RECORDED BY: !/%klﬂ y DATE:  Nevember 8, 2002
APPROVED BY: MMM DATE:  Nowember 8, 2002
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DATA SHEET 11
HIGH SPEED CAMERA LOCATIONS AND DATA

Test Vahicle: 2002 Satum Vue NHTSA No.: C20110

i ~——— -

e

1 2 CVERHEAD CAMER AR
g X

FOIL INSTRLUMENTED RIGD
FULE, BIDE INFAGT
COMNMGURATION

i

Y

.

TOPVIEW
FIGURES

%

REFERENCE ffromn Point of Impactk + X = Forward, + ¥ = To Right, + Z = Down
* All measursments accurets o + 8 mm.

"NOMINAL -
CAMERA COORDINATES (mm} | ANGLE ﬁ‘:‘? anEeD
NO- (o)
VIEW x* e Fad
1 Overhead view of teet vahicle o1 | o |esd0| o0 12 1000
2 Overheed cloao-up view of Impact plana E: 1] -182 § 0o48 80 26 1000
3 Laft alda 45° — rearward pole view asr1 | 3em 1454 45 13 1000
4 | Lettaide 45° - forward pole view 3871 | 3871 | 14B8 | 45 12 1000
4] Real ima (24 Tpae) fllm covamaga of tast 4145 | 4511 1554 A MNYA 24
8 | Lefteids - rear pola view otdp | 0 [ 1402 | s0 25 1000
7 Front ground level —vehlckaipole impact 0 |8778 | 1280 | 90 26 1000
8 mﬁgdm—wmmmmm ad | aep | so3t 1311 [ 90 25 1000
8 Rear grownd level —vahiciadale impect D | -ere7 | 1524 | s0 25 1000
1¢ | Reerground level - {288 | 6040 [ 1615 | o0 25 1000
11 | Test vehkts nrboand drivar — side view wa | nen [ s [ owa | 75 1000
12 | Test vehidie onboand driver — front view NA | NA | NA | WA | 78 1000
13 | Test vehice o/b driver — 3/4 resr view wa | A [ wa [ A | 75 1000

418




DATA SHEET 12
FPOST TEST DUNNY INSFECTHON LIST

Test Vehicle: 2002 Saium Vue NHTSA No.: C20110
DATE: 11/05/02
SID/Hill NUMBER: 052
PART ITEMS GHECKED COMMENTS
SKIN VISUAL INSPECTION oK
HEAD VISUAL, BALLAST, ACCELEROMETER MOUNT oK
VISUAL, BROKEN OR CRAZKS N RUBBER, UFFER
NECK LOGSE CONDYLE JOINT. NODDING BLOGHS. GRAGKED oK
OR QUT OF POSITION
RIB CAGE VIBUAL MEASURE, ETIFFENERS, BUMPERS IN PLACE oK
STERNUM VISUAL ox
LUMBAR SPINE | VISUAL 0K
ABCOMEN VISUAL oK
PELVIS VISUAL, PALPATE, ACCELEROMETER MOLINT OK
UPPER LEGS VISUAL OK
KNEES VISLAL, STOPS, INSERTS OK
LOWER LEGS VISUAL, RANGE QOF MOTION QK
ANKLES VISUAL, RANGE OF MOTION OK
FEET VISUAL, RANGE OF MOTICN oK
JOINTS 1 TO 2 g RANGE oK
HEAD/NECK BRACKET ATTACHMENT CRACKED OR BROKEN OK
OTHER A,
TEST DATES: 1 /2502
RECORDED BY: /f“z DATE: _ November 8, 2002
APPROVED BY: (ot DATE:  November B, 2002
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DATA SHEET 13
TEST VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

Test Vahicle: 2002 Satum Vue NHT3A. No.: 220110

A | VEHICLECG | DRIVER SEAT
J1,J2& | DRVER DOOR

B |LEFTFLOCRSILL J3* | (LOW, MID, UPPER}
c A PILLAR SILL K ENGINE
0__|APILLAR LOW L | FIREWALL

E_ | APILLAR MID M__ | RIGHT ROOF

F* | BPILLAR SILL N | RIGHT FLOOR SILL
G* | B PILLAR LOW Q| REAR DECK

H* | B PILLAR MID

*Accelarometers m not Installed.




DATA SHEET 13
TEST VEHICLE ACCELEROMETER LOGATIONS AND DATA SURNARY

Tast Vahicle: 2002 Satum Vue NHTSA No.: C20110
Pro-Teat Pcal Teat Differance
LOCATION X by 2 X Y z X ¥ F
-
VEHICLE CG 1564 40 473 1823 ar p ) 42 AT =23
LEFT FLOOR SILL 1730 =4 410 1853 -5e4 404 il o7 4
A PILLAR SILL 2074 -TE ity 1914 GEs Jr2 -8 L ]
A PILLAR LOW 2087 -77a ser 213 293 G574 B4 BO -13
A PILLAR MID 2108 -T2 850 218 -888 838 87 73 =11
B PILLAR SILL 368 ]
B PILLAR LOW
B PILLAR MID
DRIVER SEAT
DRIVER COOR LOW
DRIVER DOOR MID
DRIWWER DOXOR
UPPER
ENGINE
FIREWALL 340
RIGHT ROOF 1343 480 1814 1294 ] 1687 45 165 -27
RIGHT FLOOR SILL 1324 Fis] 4 284 arT -0 48 -24
REAR DECK A 23 380 712 o] 358 -4 ] -11

NOTE: Posliive x-axis measurements are forward of rear axle centarine; positive y-exds measuraments
arg right of the pre-tast vehicis certarline; positlve z-axis measurements are up fram the ground,

421




DATA SHEEY 14
FUEL BYSTEM INTEGRITY SUMMARY

Test Vohicla: 2002 Satom Vue NHTSA No.. C20110

STODDARD SOLVENT SPILLAGE MEASL) REMENT:
A - From mpaect unti vehicls motion ceases —
Actiial = 0 az. Maximum Allxwabla & 1 aunce
B. For 5 minute period after yvehicla motion ceases —
Actual = 0 oz Maximum Allowable = § ouncas
C. For next 25 minutes —
Actusi=___ 8 oz, Maxtmum Alowable = 1 oz/minute
D. Provide Spilage Detala: None

4.3




DATA SHEET 14
FUEL SYSTEM INTEGRITY SUMMARY (CONTINUEDR)

Tast Viehicle: _2002 Satumn Vue NHTSA No.: C20110

A Test Phese = 80* io 180°
Delarmination of Stoddard Salvant REAR VIEW "
Collection Time Pedod: \'*\ '
1, Rollover Fixture 80° Rotation Time = ( ' 1

1 minutes, 18 seccnds . ™ -
{Specified Renga is 110 3

minutes) . /
2. FMVSS 301 Position Hold |

Time=_5 minutas, 0 seconds

3. TOTAL = § minutes, 18 seconds - \ 0°/ 360° f’j

e e
4. NEXT WHOLE MINUTE INTERVAL = { minutes

—
.
[ erd
‘el

Actual Test Vehida Stoddard Solvent Spillags:

1, First § minubes from ansst of REAR VIEW /‘—\
rotation = 0 oz
{% oz. allowed) #k \ 3

2. 6th minute = D oz,
(1 oz, allowad)

3. Tth minute = O oz. _ o
{1 oz allowed) 90

4. Bth minute (if required) = ¥ oz.
{1 oz allowad}
*Not required

Pravide Detalls of Stoddard Solvent Spillaga Locatians: S~

MNone




DATA SHEET 14
FUEL SYSTEM INTEGRITY SUMMARY (CONTINUED}

Teat Vehicle: 2002 SatlumVua NHTSA No.: 20110

Tast Phasae = 907 to 180°

Detesmination of Stoddard REARVIBW " = .
Salvent Collection Time Periad: o -

1. Rollover Fixture 90°
Rotation Tme =1 minutas, 10 seconds

{Specified Ranga ks 1to 3
minwtes)

2. FMVS5 301 Position Hold
Time= 5 minubes, 0 saconds

™
-
-
\\"‘"—-—._-.--—"'f

3. TOTAL = 13 minutas, 10 seconds

4, NEXT WHOLE MINUTE INTERVAL = 14
minutes

Actual Tast Vehicle Stoddard
Salvent Spillage:

1. First 5 minutea from onset of rofatien = 0 oz,
{5 oz allowsd}

2, Bth minute = oz,
{1 oz Bllowed)

3. 7th minute = ¢ oz..
{1 oz. allowed)

4. Bth minute (if required) = = oz,

{1 oz allowead)
* Nat required

Pravkia Details of Stoddard Sahwant Splllaga Lecations:
Nons




DATA SHEET 14
FUEL SYSTEM INTEGRITY SUMMARY (CONTINUED)

Test Vehicla: 2002 Satum Vue_ NHTSA No.: C20110

Tast Phase = 180° to 270°

Daterminaton of Steddard
Solvant Collection Tima Parlod:

1. Rollovar Fixture 80°
Rotation Time = { minutes, 8 saconds

(Spacified Range is 1 % 3
minutes)

2. FMVSS 301 Positfon Hald
Time = § minutes, 0 $&tonda

3. TOTAL= 20 minuies, & seconds

4, NEXT WHOLE MINUTE
INTERVAL = 21 minutes

Actual Test Vehicle Stoddard
Solvant Spillage:

1. First 5 minutes from onset of rotstion = 0 az.
{6 oz allowed)

2. Btheninute = 9 oz,
{1 oz allowed)

3. Mthminute= { oz.
{1 oz. allowed)

4, 8th minuta Jif required) = * az.
{1 oz alowed)
*Mot nequinad

Provide Details of Stoddard Solvent Spillage Locafions:
None




DATA SHEET 14
FUEL 3YSTEM INTEGRITY SUMMARY [CONTINUVED}

Tast Vehicle: 2002 Suban Viye NHTSA No.: 20110

Test Phase = 270" to A50°

Determination of Stoddeand
Sohvant Collection Time Perod:

1. Rollever Fixtera 90°
Rotation Tims = _{_ minutes,
10 saconds

{Specified Ranga s 1ta 3
minutee}

2. FMVSS 301 Powition Hold
Tima= 5 minutes, D seconds

3. TOTAL = 27 minuies, 11 ssconds
4, NEXT WHOLE MINUTE INTERVAL= 28 minuies

T T

Actugl Tegt Vehicle Stoddard " REARVIEW -
Saolvent Spllilage: .

1.Firat 5 minutes from onset of ratation =
0 oz {8 az. alowed)

2 8thminute= 0 oz

{1 oz. fllowead)

3. Ffth minute = § oz, \/
{1 oz allowed) :

4, 8th minute (It required) = * oz. \ 0° / 360°
(1 az. allowad) —
* Net Required

Provide Detalls of Stoddard Solvert Spillegs Locations:
Nona

—




Appendix A — Photographs
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Appendix B — Vehicle and SID/HITI Response Data
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Rigld Pois Sida Impact Tast

Test Data Summary

Test Vehicks: 2002 Satum Vue NHTSA No. C20110

Deacription Linits Fiter Max Deta Max Data Time Min Data Min Bata Timea «
VHEAD.FEU {Resuits calcuiated from
-0.1 0 0.4 sec,)

Driver ATD Head {Ax) g GCFC1000 43 0.143 -8.8 0.064 1
Drivar ATD Head (vx) kph CFC180 43 0.284 -8.0 0.113 1
Driver ATD Head (Ay) g CFC1D00 755 0.053 8.6 0.181
Driver ATD Heed (Vy) kph CFCtB0 208 0.072 -28.9 D.032
Driver ATD Haad (Az) g CFC1000 158 0.041 32 0.057
Diiver ATD Head (Vz) kph CFC 180 424 0.400 0.0 -0.084
Driver ATD Head (Ar) g CFC100C 75.7 0.053 0.0 =(1.043 1
Driver HIC: 532.5 from 0.028 to 0.048

8680,

VUNCK FEU (Results calculatad fram

-0.1 ic 0.4 z8c.)

Driver ATD Meck {Fx) N CFC1000 2305 0.071 2176 0.054 1
Driver ATD Mack (Fy) N CFC1000 &81.1 - £.050 -328.8 0.181 1
Driver ATD Neck (Fz) N CFC1000 9861 0.048 -184 .4 0.082 1
Driver ATD Neck (Mx) N-m CFC800 115 2110 -85.1 0.050 1
Drver ATD Meck (My) N-m CFCE00 174 0.07% -154 0.154 ]
Drivar ATD Neck (Mz) N-m CFCB03 9.9 Q.057 -10.5 0.211

VRB!L SPLFEL} fResulls calculaled from

0.1 to 0.4 s0c.)

Driver ATD Upper Rib {Ay) g CFC1000 558 0.034 =420 0.040 1
Crver ATD Lower Rlb {Ay) g CFC1000 73.0 0.040 -88.0 0.040 1
Driver ATD Lowar Splne {Ay} g CFC1000 552 0.041 8.5 0.073 1
Drivar ATD Palvia (Ay) g CFGC1ROD 515 0.040 -12.7 0.075 1
VCG.FEU (Rasults calculated from

-0.1 fo 0.4 sv5.)
Vehicla Tunnel Mear C.G. {Ax) g CFC &0 51 0.053 4.0 0.033
Vehicla Tunnal Near C.G. {(VX) iph CFC 180 1.7 0.170 4.8 D038 |
Vehicle Tunnel Neer C.G. {Ay) g CFC80 102 0.016 -1.3 -0.003 1
Vehlcle Tunnal Neer C.G. (W) kph CFGC 180 -14.1 0.400 -28.6 pog2 4
Vehldle Tunne! Near C.G. {Az) g CFCB0 65 0.032 -18.0 0.053
Vehlcle Tunnal Near C.G. {Vz) koh CFC180 29 0.298 =28 0.059
Vehicla Tunnal Near C.G. (Ar) q CFC B0 187 0.053 0.0 0.045 1
VRPY.FELS (Resulls calculated from

-0.110 0.4 gec.)

Vehicde Tunnel Naar C.G. - Roll deg/esc CFC 180 358.3 0.05& -526.3 D.046
Vehicle Tunnel Near C.0Q. - Plich degieec CFC 180 74.6 {.039 “174.6 0.088
Vehida Tupnel Neer C.G. - Yaw degfaec CFC 180 784 0.047 -11.0 0.033 1
VROOFALOR.FEU (Rasulls calfcuiatod

from (.10 0.4 5ec.)

Left Floor Sl {Ay) q CFC80 3941 0.018 -16.1 D.026

Left Floor Slll {(vy) iph GFC 180 4.8 0.202 -2B.6 0.001
VLAP FEU (Resuiis calcidated fram

0.1 to 0.4 se9c.)

Left A-Pitlar Sl (Ay) g CFC80 1848 0.020 4.0 D.011 1
Laft A-Pillar Sill (Vy) kph CFC180 0.1 0.242 -28.3 0.013 1

B-2




Left A-Pillar Low (Ay) g CFCe0 138 0.019 -5.2 0.004 1

Ledt A-Pillar Low (Vy) kph CFG1B0 6.5 0.386 -28.7 D.000 1
Laft A-Pillar Mid {Ay) g CFC80 178 0.061 2.5 -0.002
Laft A-Pillar Mid {Vy) kph CFC 180 458 0.400 -28.7 0.001
VLAPSEAT.FEU (Rasults calculsted from

={.1 to 0.4 566.) ’

Left B-Plllar SIll (Ay} g CFG60 &7.2 0.013 -1T.5 0.008
Laft B-Plllar 31 (Vy} kph CFC180 4.9 0.215 -28.1 0.011
Driver Seat Track (Ay) ] CFCa0 413 0.032 2.4 0.001
Driver Seat Track (Vy} kph CFC1180 58 0.398 288 0.003
VENGFWALFEU {Restiis calcwlaled ’

from 011004 sac.j '

Englne {Ax}) g CFG 60 8.4 £.075 4.7 3.038
Engine {Vx) kph CFC180 1.1 0.150 3.3 {.083
Engine {(Ay) g CFCH60 125 0.057 29 0.236
Engire {Vy) kph CFC180 23 0.154 ~28.5 0.006
Firawall (Ay} g CFCBed 106 0.062 -1.8 0.000
Flrewall (Vy} \gh CFG180 0.8 0.171 -28.7 0.003

VROOFFLR FEU (Resulls caiculaton
from -0.1 to 0.4 s8c.)

Right Roof Rall {Ay) g CFCe0 174 0.037 -2.0 0.045
Right Roof Ral {Vy) kph CFC 180 3.3 0.213 -28.5 0.002
Right Flaor Sill {Ay) - g CFCeD 154 0.043 -5.9 0.035

Right Floor SiRl {Vy) ' kph CFC180 1.4 3.171 -28.5 0.002

Rear Deck (Ax) g CFC 60 35 4.048 2.7 0.085

Rear Deck {Vx) kph CFC180 15 0.083 =2.0 0.400

Raar Deck {(Ay) d CFC 60 B4 0.072 0.1 0.078 1
Rear Dack {Vy) kph GCFC180 -285 0.004 -28.7 301 1
VFIRT100.FEU {Resulls calculated from

-0.1 v 0.4 sec.)

Driver ATD Upper Rlb (Ay) g Fir103 5448 0.034 -5.9 D.144
Driver ATD Upper Rik (Vy} kph Fir100 88 0.077 -28.5 0.000
Drivar ATD Lowsr Rib (Ay) g Fir100 628 .0.038 -13.5 0.039
Driver ATD Lower Rib {Vy) kph  Fir100 104 0.280 -28.5 0.064
Driver ATD Lower Spina (Ay) g Fir 100 526 .04 £.5 0.073
Driver ATD Lower Spine (Vy) kph  Fir 100 T4 0.084 -28.5 0.084
Driver ATD Palvia {Ay) _ g Fir100 51.5 0.040 -11.5 0.075
Driver ATD Pelvia (Wy) kph  Fir10Q £5 0.24E 28.5 -0.084

Drivar TTI [a]: 53.07

* Coinmanta:

1 - Sea Data Acquisiion Explanattons, p. 2-2

Notes for slectronic flles:

-Flle root names ane listed above (8.g., VHEAD, VUNCK); all heve extansion FEU (formattad engrg. units) uniass

utherwisa noted.

;IEIanh file has tima {smnda] In the first column, fallawed by the data listed abowve, in the order listed (axcluding
C, TTI.
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Appendix C - SID/HITT Cnﬁﬁgnratinn and Performance Verification Data

G4




SUMMARY
SID/HIII PRETEST AND POST TEST CALIERATION

CONFIGURED FOR LEFTJRIGHT SIDE IMPACT

SID/HIN CONFIGURATION VERIFICATION

Test Parameter Spec, SID/HII No. 052
- {mm)
Pratest Post Test
SH | SEATED HEIGHT 889 — 50D 009 898
RH | RIB HEIGHT 501 - 521 521 513
_ LEFT
HP | HIP PIVOT HEIGHT 99 ref. 100 92
RIGHT 102 92
RD | RIB FROM BACK LINE 229 — 241 230 230
ky |KNEEPIVOTFROM  [LEFT | 511-s526 524 525
BACK LINE RIGHT 525 525
LEFT
v | KNEE PIVOT FROM E 460 505 495 492
FLOCR RIGHT 492 492
HW | HIP WIDTH 356 — 391 368 365
TEST DATES: M 25/02
RECORDED BY: ﬂ: DATE: November 8, 2002
APPROVED BY: (Hdarr_ DATE:  November 8, 2002




Head Drop Test (Lateral)
SID/HHI Na. 052
Tost
Parameter Spec. Pretest Post Teat
A " L _T s
Ternpecature {"C) 18.0-25.6 21.1/20.8 2471247
Retative Humidty (%) 10-70 68 /82 34/34
Peak Resultant Accel. {g's} 120 - 180 1432/ 1418 1483/ 142.3
Is Resultant Curve Unimodal? Yan - You/Yes Yea!Yea
Paak Longitudinal Accel. (g's) 1 {5 50/59 94781
Neck Pendulum Test

Temperature {(°C) 185-25.5 2048208 2114214
Ralative Humidty (%) 10-70 58/ 58 38 / 36
Impact Veloclty {m/s) 885 -7.13 70470 7.0/7.0

10 MS 1.98 ~2.55 217124 214121
Pandulum
Decaleration 20M5 442-5.10 44144 44145

10 MS 573 7.01 83/63 B.2/8.4

40=-70 MS 82T -785 TAITA 74114
Midsaggital Plane Max _
Rotation i 8g.> - 82" 70.7/71.8 7631770
Head Rotation Peak to Zerno Dacey
Nime (MS) 56— 87 61.7 /615 85,9/ 83.1
Max Mx at Cccipital Concyles (NM) 7389 84.0 /82,9 807 /769
Mx Pesk o Zero — Decay Thme (MS) 40 -84 57.0/56.3 5581565
Mx Peak to Max. Head Rotation (M3) 218 11,3/10.2 g8.2/10.3
TEST DATES: C10/25402
RECORDED BY: //ﬁ% DATE:  November 8, 2002
APFPROVED BY: f%"‘* DATE:  November 8, 2002




Thorax impacts

st 81D/l No. 062
Farameter Spec. Pratest Post Tast
Temperature (°C) 18.9 - 25,8 2221222 2147214
Relative Humidlty (%) 10 -70 31131 41741
Probs Spead {m/a) | 427 = 4,33 421 1421 4287429
Upper RIb (g's) a7 - 48 44.9145.1 38.6/39.7
Lawer Rib (g's) 37 - 48 4281427 37.4/394
Lower Spine (¢'s) 15 22 2171214 18.8719.6
Pelvls Impact
Temperaiure (°C) 18.9 - 26,5 2171222 HTINT
Relative Humidity (%) 10-70 31.0/30.0 400138.0
Probe Speed [i/s) 4.27-4.33 4317431 4201425
Pelvis (g's) 40 - 60 4341450 451 144.7
TEST DATES: 010/25/02
RECORDED BY: /m DATE: November 8, 2002
APPROVED BY: e _ DATE:  November®, 2002




CALIBRATION TEST RESULTS SUMMARY

SIO/HI NUMBER: 082

Tast Comments
Extamal Dimenskns Nana
Head Drop Test None
Neck Pendulum Test Mora

Thoracic Shock Absorber Test Nare

Lateral Thorax Impact Teet Nona

Lateral Pedviz Impact Tast Nona

Abdominal Compraasion Test Ngt Parformad

Lumbear Flexdon Taat Mot Parformed
TEST DATES: 010/25/02 .
RECORDED BY: /f“’% DATE:  November B, 2002
APPROVED BY: e DATE:  November B, 2002




_ EXPONENT FAILURE AHALYEIS ASSOCIATEA
Test snd Englseering Centar
1850 W. Pinnatle Faak Rd
Phoenlx, Arizcna 83027

BID/HIII Haad Letersal Impact Test Summary

I Tast ID Number: SHz203 Taat Datul 0772673002

SIG/EIII Fumber: 4052 Tagt Tima: 13:57

Part Serlal No: 02101539 Dzop Height: 200 mm

 SPECIFICATION
FMEPERATUHE : 18.0 « 25,8
RELATIVE HUMIDETY (%) 10 - 70 58.0 FASE |

lpmm RESULTANT BCCEL, ) 126 - 150 143.2 pass |
JEEAK: LONGITODINAL RCCEL. 15) 15 g max. £.0 - ThRs
L., CURVE URIMODAL? - i3] 158 max. . A.6%  EASH I

s




 EXPONENT FAILURE ANMALVETS ASSCCTIATEE

Test ard Engineering Centaer
1450 W, Pinnacla Peak Rd

. Phoerilx, Arizonma 65027

SID{E_I_I.I_I.I':_Huaq.. Lateral Impact Test Summary

Text ID Humber: SHIOL .

- Tmat Date: 085/13/2002
SID/HITI Wumber: #052 - Teat Time: 10:15
Purt Serial Na: 02101539 - Dzop Hedleght: 200 mm
Comments: - . . . : -

- TEST ERRAMETER
AMBTENT TEMPERATURE

SPECITICATION |

-7

(") 18.9 - 25,6 20.9 BPhES
[RELATIVE HUMIDITY t%) 10 - 70 62.0 FASQ
FEAK RESULTANT ACCEL. {g) 128 - L50 141.4 PASS
PEAX LONGITUDINAL ACCEL, {a} 15 g max, 5.9 PASS
ACCEL, CURVE UNIMODAL? %) 15% max. 5.3% FAAg
ién -
-
et AN
] log ! \
. Fi \
§ b 7 X
1 3 & / AN
! By s <
N 0.000 0. 003 0.004 L1 F-ﬂﬂi 2.010
o __
I..!.' HLII o
' n_‘//—\ e -
' g - \-.:---'ﬂ"-__
.
=1k
i 0. 0po o002 0. 00y 4. Do 0. oD 0. 0L
N E - - TIme [wea) '
E——— — A -
RECORDED 8Y: v




EXPOMENT FAILURE AMALYATS ASHSOCIATESD.

Tast and Enginesring Canter
1850 W, Pinnacle Peak Rd
Phoanlx, Arizooa 85027

SID/HITI Tateral Neck Impact Calibration Test Sunmary

Tast ID Number: SN203 _Test Data: 08/15/2002 ]

SID/BIIT Numher: #0582 Tasat Tima: 1A:07 1

Commants:  11%.5 da 27 calle . . ___I
_TEST PARAMETER | _sﬁ-:_:xrmu:_m __TEST RESULTS
IENT TEMPERATURE (°c 20.6 ~ 22,2 20.6  PASS
LATIVE HUMIDITY (8} 10 - 70 58.0  DA&S
PEED TRAP RVERAGE TIME {ng) e 13.22  ma=
IMPACT VELGCITY | (n/m) €.85 - 7.13 7.0  DAYS
PENDULIM IMPULSE - 10 ms {mf5) 1.96 - 2.59 2.1 PASS
FENDULUM IMEFULSE -~ 20 m= {m/a) 4.12 =~ 5.10 4.4 Phas
PENDULUM IMPULEK - 30. na /e 5.73 - 1,01 6.3 PAIE
lemovimi e [wax] - 40-70 me (m/a} | 6.27 - 7.64 7.4 w88 |
PENDUZIM IMP imin] — 40~70 na (m/s) 6.27 - T.64 7.1 pass
- |peak Toval ERAD/NECK mOTATION {%) 56 - 62 70.7  PASS
'[ROTAYION PEAK-ZERO DECAY TIME (ms) 58 — §7 61.7  FAsS
 femax xac {-m} 73 - ‘88 84.0  DASE
' 'Lmoc-_zm-m DECAY TIME (ma) 49 - 64 57.9  PAdS-
hun PEAK TO ROTATION PEAK {m3} 2 ~ 1§ 11.3  PASS

RECORDED BY: ___,,W

wowoess wt: (Gl




. EPONENT FAILLRE ANALYSIE ASSOCIATES
Neck Lotanal Impact Test Text 1T ENZDS Dats: B1502

\{

8%

B

Pandulum knpuies (ns)
& =

29
. AN om M R0y Qo d0F A LY LE A ok AN a2 OW AW un

P M,

- ~

il

Hesdieck Angle (deg}
Eg s BpREzEE
™
Vi

A am oM il b omk s G b oo oM Rl ek 43 haw il

A VA f e
L M,

O 0 QM WE AW M OME O T R OO AW R G2 4y Q14 Al

bgopgppeepastd

G-9




EXPOHENTY FAILURE AMALYEIE AZSOCTATES

Tast and Enginearing Center
1850 W. Pinnacle Fgak Rd
Phoenix, Arizona 25027

SID/HILI Lataral Mack TYmpact Calibration Test Summary

.- . T
Tezt ID Huaber: SN204 Tast Darmr 08715/2002
SID/HITI Mumber: #052 Tegt Time: 17:09
Coarmentsy 119.5 dei.. 27T cells
TEST PARBMETER . SPECIFICATION TEST RESULTS I
-

IENT TEMTERATURE : {*c} 20.6 - 22.2 20.6 Dags
hmamm AUMIDITY t} 10 - 70 EE.0  Ppeg
Asersr Trae AvERAGE T -~ {ma) — 13,23 e
IMPACT VELOCITY m/a) 6,89 = 7.13 7.0  FASS
 IFENDULIM TMPULSE = 10 ms im/g) 1.86 - 2.55 2.1 PASS
DENDULTH INPULSE - 20 ma {m/a) 4.12 .= 5.1D 4.4  pasg
leesoons nPULSE - 30 ma {m/a) 5.73 ~ T.01 6.1 Pa3S !
PENDULTGM IMP [max] - 40-70 m= {m/s) 6.27 - T,64 7.4  BASB
PENDOLIM IMP [nin] - 40-70 m= {m/=) .27 - T.64 7.1 'PASR
IPEAR TOTAL HEAD/NECK ROTATION (%) 66 - 62 71.8 BASE
[ROTRTTON EERE-ZERQ DECAY TIME (ma) - 58 - 47 61.5 EMEI
. |PEAE Mxcc . ' Cml 71 - B8 2.9  EpAM
ttoc PEAK-ZERQ DECAY TIME imaj | 49 = §4 56.3  PASS

PERE TO ROTATION PEAK (ma} - 2 - 1€ 10.2  BAaS

mn BY! ,,M
APFROVED BY: _. %M

C-10




: EXPCNENT FAILLIRE ANALYS RS ASSULIATES
Neck Laberal Impuct Test Tl IC: SN204 Datw 8156402

|

B

Pendidum Impules {mis)
B

b .
A Ll s ROk RN LM QM A ON. AW AN axm LN 441 EE R BW

e

g
N

J—_

ozt

AM A0 OH ME B oM o e O DM M 0 RN ET K3 LM AR

ummmumm-m]
EbhgozuHaBEEEEEE

O, GO0 GF N2 0K GM KN SO BT Lo Al &K B 042 4l W a1

c-1




EXFUMENT FALLURE ANALIGLE m
Tegt and Englnesring Center
1850 W. Pinmacle Peak Ed
Phneni;; Arizona 83027

BID/HIII Thorax Lateral Impact Test Summary

R -
Teat ID Number:; ST203 Tsst Datms: 08/27/2002 .
BID/HIII Humbert $O52 : Test Pime: 15:41

_ APECIFICATION

" L
e o A i
[ %0 [ @.070 O.0EG

0. 0%D 0.mlb

C-12




EXDONENT FAITURE ARALYIIS ASSOCIATES
Test and Engineering Center
1850 W. Finnacle Peak Rd
Fhoenlx, Arizona 85027

SID/HIII ThoraX Lataral Impact Test Summary

- Test ID Humbar: 57204 Teat Date: O68S27/2002

| 5i0/HITII Mumber: #5052 Teat Time: 16:09

I Compments:

SPECTIFICATION TEST RESULTS

18.9 = 35,6 22.2 VASB
10 - 70 31.0 khsH
e 24.13 ===
4.21 -~ .33 4.21 PASS
3T - 46 45.1  ©nss
37 - 46 42,7 EAsA
15 — 22 1.4 YT

0.079

b, ael 4.030 0. 080 0,0l
=0
13
1a
.}

a R T

-5
14

0. 0w o1 o.0x0 904 .oad 4.330 Q. DT 0.0 9. 00k

Timw [snc]

C-13




EXPONENT FAILURE AMALYSIS AASOCIATEE
Tast and BEnginsaring Center
1850 W, Pinnacle Peak Rd
Phoenix, Arlzona 85027

SID/HIII Lowhar Gpine and Pelwis Lateral Impact Test Summary

.- .- . .-
l Tast ID Mumber: SPZ03 Yast Date: 08527/2002 |
| SIB/HIII Humber: BGS2 Tagt Timar 12:04

-HT PARAMETER ; SPECIETCRTICN TEST RESULTE
IMBTENT TEMPERATURE - (°C) 18.9 — 25.6 21.7  PASS
LTVE FUMIDITY (%) 10 -7 51.0  TAAN
PEED TRAP TIME (ms} —— 33,58  mam
JrveacT vELOCITY (m/s} 4.21 — 4.33 " 4.31 DASS
 |PELVIS ACCELERATION () 40 - 60 43.4  PASS
fpocen corvr UNIMODAL? T} 108 mmx ¢.7t EASE
PELVIS ACCEL TIME > 20 g (ms) 3 -7 6.3  EAES

Q.93 0. 480 .07 0.490

c-14




EXPOMENT FAILURE AMALYSIS ASEOCIATES

Tast and Engineering Center

1850 W, Pinnpc¢la Peaak Rd
Phoenlx, Arlizona 85027

SIDJAITTY Luwmbar Spine and Palvis Lateral Inpact Tast Summary

Tegt ID Hlmh:r: SE204

Test Date: 0B/2772002 ]

'SID/HILI Number; $052

Test Tlme:

14:17 FM

l Commentn:

SPECIFICAT ION
18.9 - 25.¢&

TEST REIOLTE

10 - 70

IMPACT VELOCITY (m/a} 4.21 « 4,33

PELVIS ACCELERATIOW tg) 40 - B0 as.0 Pass |
EL CURVE UNIMCDAL? {8). 10% max 1.0% wasa |
VIS ACCEL TIME > 20 g {me} 3-7_ .l .1 PRss l

:f_;\_______;_

f.010 2.020

¢.030 0.0l [ .13}

0. 460 a. 87 0. 440

AFPROVED BY:

C-15




EXPONENT FAILURE ANALYSIN ASSOCIATES

. Taat and Enginaearing Centeax
1650 %, Flonacls Paak Rd
Fhoenilx, Arizona E5027

SIDSHIIT Shock Ahsorber Bench Test Summary

I Test ID Mumber: SE20L Test Data: O0B/20/2002

- | 81D/EI1l Mumber; #052

Taxt Tima: 17:51

I Comments: —

SFECIFICATION TEST RESULTS

TEST PARAMETER
TENT TEMPERATURE . toCy 18.9 — 25.6 22.8
RELATILVE HIMIDITY () 10 = 70 52.0

[EPEED TRAP TIME

(m5}

- 33‘_1 23

IrapacT VELOCITY

mrar | 2.78 = 6.40 .06

|#HOCK ABSORBER FORCE

(®}

B45 . {4 1147 LOET.]

(xm}

39.2 35,2 32.7
A ———

PASE

|sm AESCRBER [ISPLACEMENT

L1280

1004 -h‘
730

£ 00 M
: M

.00 [ F 0. 04 ¢.08

o098 .19 0.12 o.14

- 1

[1 1]
sBGEbc o

0.0 .02 0. 9-08

a.al .34 0.12 o.148

RECORDED BY: M

c-16




.EXPCNENT FAILURE AMRLYSIS ASSCCIATESD

Test and Engloweering Canter
1§50 W, Pinnacls Pesmnk Rd

Phoenix, Arizona

85027

SID/HIII Shock Absorpar Bench Test Surmary

Test IO Number: S5302 "1 Test Data: 0872572002 —-I
SID/EIII Number: #052 Test Time: 1E:11 |
I_ Lommenta: |
TEET BARRMETER SPECIFICATION TEST RESULTS
IENT TEMPERATIRE (*C] 18.9 = 25.6 Z22.8 PARS
IRELATIVE HUMIDITY . {%) 10. = 70 52.4 pass |
SEELD TRAP TIME {asl === 33.03 mea |
IMFAGT VELOCETY {m/E] 2.74 - 6.40Q 3.08 pags
BEOCK ABSCREER MORCE (1.1 855 1161 lﬂﬂlhg DAER
:Em ABSCRRER DISPLACEMENT {m]__- 3.2 3.2 32.7 FABR
I 1250 _ - ;
Loma
790 4
g &b ]
270 — I
0 W
=250
410 |
q n.oe .02 I:If.N a0 00§ 010 0,12 g,14 0uld
FTY :
10 S E jl
1 £
H -
ol
§ ﬂ 7 B
1 i e
s N
d o e
-
.00 0.0z -n u.04 .08 CRT) R H o o
' Tima L]

RECORDED HY:

AFPROVED BY:

c-17




EXFCHENT FAILURE ANALYSIS ASSGCIATES
Te=t and Engineaxing Center
150 W. Pinnacle Peak R
Phagnix, Arizona 85027

SID/HII1 Shock Abacrber Batch Tezt Summary

' i .
I Test ID Muwher; 5203 Te=t Datem: 08/23/2002

£IDSEIT] Humber: #O52 Tust Time; 16:43
Commants 1
TEST FARAMETER SEECIFICRTION TEST EEEILTS
IENT TENPERATURE (T 1B.9 ~ 25,6 2z.8 FAEZ
LATTVE HUMIDITY %] |} 10 = 7 81.0 YT
SFEED THAF TIME (ms) —_— ' 23.92 ——
IMPACT VELOCITY . {m/ 5) Z.74 - 8,40 4.28  DPASE
ABSOREER FORCE @ |. 1749 | 2222 17606.9  PASB
UK ARSOREER DISPLACEMENT 3.7

35.% FABS

e = T e T ' = " Amasmm

37.2

a.00 0.02 o.ad .08 209 e.10 0.12 0. 14 B.18

e . S — . s . e . |

i

a.00 a.mz a.ed [ 8] | o.od 0.1a 0.x2 o1d 0,10

RECORDED BY: /M

AFEFROVED EY: i ﬂ'
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EXPOMENT PAILORE ANALYHIE ASSOGIATES

Tegt and Enqinqaniﬁq:thﬁtér
1850 ¥. Plnnacle Feak Rd
Phoenix, Arizona 45027

SID/HIIL Shock Abscrber Bench Teat Bummary

Tast ID Number: 53204

niinkiNh
Teat Dakte: 0873072002 I

SID/HIIY Mumber: €052

Taxt Tima:

10:23 |

I ; TEST PARRMETER

SFECIFICATION

annntn:.- : - . I

IERT TEHEERATURE 1*C)

TEST ULTS
20.6 FANE

19,9 - 25,6

TIVE FMIDITY {#)

10

- 70

52.0 TASE

ISPRED TRAP TIME fonay )

249.12

i

IMFACT VELOTITY {a/s)

.14

- 6,40 |

4.21 asa |

HOCE ABSORHER FORCE (M)

1687

2150

1729.0  pass |

. Ism:.mﬂnnm DISPLRACEMENT {a)

3.6
-

37.1

35.9  DASS ]

M
1

- 2l
i 13040 4 T

1060
b

B T
H im0
1Y} H
i ! My

80
M0
130

[}

-I%8

=510

[

G.1d

18 T

i

28 7

15

4
1 r!

L)

-3

b.00 o.oé

. XL ] 0.04

RECORDED BY:

BFPROVED BY:
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EXPOMENT FTAILURE AMALYSIS ASSQCIATES
Test and Enginesring Centar
1850 W. Finnacls Paak Rd
Phoenix, Arizona BEI]_ZT_

SID/HIII Shock Abagrhar Bapnch Tast Sunmary

P N .
Taat ID Wombsr: 55206 Tggt Date:! 0873072002 I

SID/HIIT Mumber;: #052 Teat Time: 14:23 |
Copments: ' |

TEST PARAMETER | SEFIE&TIM TEST RESULTS
("C) 18,9 = 25.6 Z0.6 BASE

AMEIENT TEMPERATTRE

[FELATIVE mMIDITY = %) 10 -. 70 2.0  DAAS

SPEED TRAP TIME (ms) -—= 17.22 2 ===

TMPACT VELOCITY (m/a) 2.7§ - 6.40 5.00 FASS
ABSCAEER, FURCE {H) 3450 £164 3542.5  pAga
FESCREER DISPLACEMENT  (um) 33.2 39,3 36.3  FASSH

RECORDED BY; _ R
APPROVED BY: W




EXPCNENT FATLURE AMALYSLS AGSOCIATRS
Teast and Engineering Canter
1450 W, Pipnacle Peak Rd
Fhaoenlx, Arizona &5027

SID/HITI Shock Absorber Banch Test Sumary

Teat 1D Huwmbart 55206 Test Data: QB8/S30/2{402
BID/MIII Number: #052 Test Tims: 14:41
omant g s -
TEST PARAMETER ] BPECIFICATION TEST RESULTS
EENT TEMFERATURE ) 18.9 - 25.6 20.6 PASS
[RELATIVE AUMIDITY {%) 16 - 75 52.0  PAss
PEED TAAP TIME ims) —— 16.83  m—m
DMPACT VELOCITY im/a) 2.7¢ - 6.40 6.04 PASS
SHOCK ARGORBER FORCE iN) 3687 43585 38d9.0  PASB
S ABSCHBER DISPLACEMENT  (om) | 33.3 | "39.5 35.5  PAEB
N
a0
B0
1000
ELL ) -h_

PR
— T

Focee [H)

[T 0.04 4.0 9.04 a.14d r.13 0.14 a1
13 -
ey ! I ] i ] i
l as N i
n
"““L
» ..-_F
L] o
15 ""L,,_k
.1.: X _—
- o,
-3
a.00 0.04a o.04 o.o08 a.na Gl a. L2 a.l4 0.36
Tima [ama)
N

RECOBDED BY; M

APFROVED BY: _ﬁo—é
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SID/MIIl CONFIGURATION VERIFICATION

L R
e ua#"'. o
e T D

without Chest Flash nstalled

DATE:

DO/26/2002

SIDVHII NUMBER: D52

SEQUENTIAL VERIFICATION NUMBER FOR DUMMY":

* For NHTSA Compllance testing only {Sequential number teginning with =1*
at the start of aach fiscal vear's crash test program)

Test Paramets: Spacification Messurement
. . - 889 mm =303 mm
8H | SEATED HEIGHT e 902 mm
BH |RB HEIGHT 01 mn— 22t mm 521 mm
LEFT 100 mm
HP | HIF PNVOT HEIGHT [ ——— 100
. RIGHT o 102 mm
RD | RIB FROM BACK LINE 229 o — 241 mm 23 e
wy |JOEEPNVOTFROM LEFT | 511 mm- 526 mm 524 mm
BACK LINE RIGHT 201in—-207in 525 mm
wy |KNEEPVOTFROM [LEFT [ 400 mm 505 mm 485 mm
FLOOR RISHT 18.3:n--188in 493 mim
386 mm — 33 mm
HW | HIP WIDTH O — 184 s 388 mm
COMMENTS:
RECORDED BY: Py =y DATE 9L S
APPROVED BY: /M DATE: _ #¥/2e/o2

o-2¢




JAMBLENT TURE {"C) | 18.8 ~ 35§ 21.7 PAES |
[RELATIVE HUMIDITY {%) i0 - 70 34.0 WSS
PEAN RESULTANT ACCEL. igd | 120 ~ 150 142.3 PASE
PEAK LONSITDOIMAL ACCEL. (gl 15 g max. 2.1 PASA
RCCEL. CORVE UNIMODAL? {%) 15% max. 1.8% BASS

EXFONEAT FATLURE AMALYEIN ASFOCIATES
Test and Enginesring Center
1850 H. Pinnacle Feszk Bd
Phoenlz, Arizona E&5027

SID/HITI Head Lateral Iwmpact Texk Summary

| Test 1D Hhumber: SH20S Tegt Data: 11/01/2002 |

SID/HIII Fumbar: #0852 Test Time: 7143 |
Part Serial Mo: 92101539 Drop Haight: 200 mm i ;

4.0

0810




EXPCHENT FATILURE mﬁ:s ABEOCTATES
Test and Engineering Center
1450 W, Pinnesle Feak Bd
Phashix, Arizeona BSO27

SID/HIII Head Lateral Impact Tast Summary
I Test ID Mumbar: SHZLO Tast Date! 11/01/2002
SID/HIII Numbar: #052 Teat Time: 11:10 |
Part Sarial No: 02101539 Drop Height: 200 mm
Commanis

TEST PARMMETER

SPECIFICATION TEST RAESULTS
18.9 - 25,6 21.7 FASS

10 - 70 34.0  EBAMAE
120 - 150 146.3  EARS

15 g max.
15% max.

Time [waea]

I 0. 00 0,002 0.004 0.606 U008 a.010

RECORDED BY: M f
APPROVED BY: MML




EXPOMRNT FAILURE ANALYSIS ASSOCTATES

‘Tast and Enginesring Center
1850 ¥. Plonnacle Feak Fd
Phoenix, Arizona 85027

BIDfHIIT Lat:rrﬂ Hack Impact Calibration Test Sunmary

Test ID Humbar: EN200 Tast Data: 1073172002
STD/HITI Wumbar: $052 Tost Time: 16:14
Commanta: 119.5 des, 27 celis
I TEST FARRMETRR | seEcrrrcarToN TEST RESULTS
g — "t 20.6 - 22.2 21.1  PASS
LATIVE KUMIDITY (%) 10 - 70 36.0 wAss |
CEED TRAP AVERAGE TIME (ms} _— 13.20 -':'—]
TMEACT VELQCITY (m/ =} 6.85 = 7.13 7.0  Fasm
IMPULSE - 10 ma (m/a) 1.96 - 2.55 2.1 PnSS
|PERDULIM THPULSE - 20 ms . fm/a) | 4.12 - 5.10 4.4 PASS
PENDULIM IMPULSE - 30 ma {m/s) 5,73 = 7.01 6,2 FRIE
PENDULIM IMP [max]} - 40-70 ms (m/s) | 6.27 = 7.64 | 7.4 PASS |
|pRimULY MR [min] ~ 40-70 ms (/=) 6.27 ~ 7,64 . 7.2  pasa
JPEAK TOTAL HEAD/NECK ROTATION (°) 66 - 02 76,2 wass
lroraTion eEAK-zERG DECAY THME  (ms) 54. - 67 65.9  PAGH l
-l ihm) 73 - 88 80.7  EASS
ot PEAK-ZERD DECKY TIME (ma} 43 - 64 S5.9  BASS
c PEAK TO mm:uf_zm (ms} 2 =16 __6.2 __oass




Fowakc Lnterol Imgact Test TestHX GNZOO - .- - Date 10BN2

i

L]

s

k

UM 40 0 Qo 08 v A 00w O o0d O A BT 042 Bi3 Gl daB

, )

Angle {deg)

Beryspzpa:
iy
/J

. AN
+ X

O 000 0 AW aW 004 & O0F DOF 4 O 0 4 G2 Bd 4 4l

z"’:.‘?‘ml.am —— —
S S u:
AN
iE !f N
5w jr N
e
iﬁ o T

-l.mmmm_mmnlmwmwtnuﬁnﬂm:n'u:m
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BEXPONENT FAILUPE AMALYSIS ABSOCIATES

Teat and Esgineering cani:ar
18580 W. Pinnacle Peak Rd
Phoenix, Arirzona 85027

SID/HIII Lateral Heck Impact Calibratlion Test Summzry

‘Paat Date: 1073172002 I

' Tagt ID Number: SN210
EID/AIII Hunkwex: §052 .

Toat Time;

16:50

Copmmnts: 115.5 dag. 27 Ealls

R ——

TEST EARRMETER I SFECIFICRTION | TEST RESULTS

RECORIED BY:

T

APPROVED BY:

AMBIENT TEMPERAIURE () 20.6 — 22_32 21L.1  DASS
RELATIVE HUMIDITY {4 10 - 70 36.0 PASs
PEED TRAP AVERAGE TIME {ma) — '13.21  Te-
IMPACT VELOCITY (m/a) 6,80 ~ 7.13 7,0  PABS
PENDULIM [MPULSE = 10 ms fm/s) 1.96 - 2.5% 2.1 PAaS
|EENDULUM IMPULSE ~ 20 ms fm/ =) 4.12 - 5.10 4.5 DABS
FPENDULUM IMPULSE - 30 ns tm/ &) 5,73 - 7.01 6.5  FPASd
FENDULUM IMP [max! - 40-70 ma (m/s} 6.27 - 7.64 7.4  FABS I
PRNDULIN IMP [min} — 40-70 ma {m/s) 6.27 ~ 7.64 7.2 mal
\EBAE TOTAL HERD/MECK ROTRTICN [*) 66 — B2 77.0  DAAS
ATION PEAR-ZERD DECRY TIME (ms) 58 = 67 63.1 TASE
'EERR Mzac {-m) 73 — 88 TH.9 FhSS
Ilﬁcm'.- FEAK-ZERC LECAY TIME [us) 49 — B4 56.5 PRES
Bexoc PEAX TO ROTATION PEAR st | 2 -~ 16 10.3  mass |




Shock Luriarn] Emipact Tost TeakiD: 8K210 . . Date: 1031702

Penuben (mpulss (i)
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EXPONENT FAILIRE AMALYSIS ABEOCIATESR
Tast and Engineering Canter
1850 W. Pinnacle Peak ERd
Fhoenix, Arlrzons 85027

S8ID/RIII Thorax Lateral Impact Test Sumeary

Tast ED Humbgr:

8T212 Test Daka: 10/30/2002 |
HID/HITE Wumber: #052 - Test Time: 16:02 I
Comuents: — I 1

HEECLEIGAT IO

TEST RESULTS

. TEMEERATURE 18.9 - 23.6 - 21,1  FABS
LATIVE MIMIOHITY “10 -~ 7O 41.0  PASS
FEED TRAP ‘TIME {mm) — 23.58 -

IMPACT VELOCITY . (/=) 4.21 - 4,33 4,29

PER RTB ACCELERATICH

w.

-2 :

G080 0.810 0. 020 .Mk ] D04l a.0%0 D.0EQ 0.070
25
i I
A
i :_./ e -

-"I:.ﬂlﬂ a.0dd 0020 I, 230 [ L] 0. 050 0. 050 D910




RXPONENT FAILURE ARALYSISE ASSOCIATES
Test and Enginearing Centex
1850 W. Pinnacle Peak Rd
Phoanlx, lricma --BECI_Z".'

EI'WHIII Thorax I.-.tntal Imant. Test Eumn-r_-,r

—-Pagt In Wizl ar 5'1'211 . R Tuat -mtu: 1043072002
" BIDFHIIT Mumber: #052 | .- Test Time: 15:41
Commants: ) '

SPECIFICATION TEST RESTULTE

18.9 - 25.F 21.1  Pags
10 - 70 . 41.0 Fads
- 23.95 =~
.21 - 4,23 - . 4.20  PASB
37 -~ 46 3.6 PG
37 - 46 37.4  PARS
15 - 22 15.8 _ PASSE |
.

1. DO D.01D L L |-k L 0. i 9. 080 0. 350 B.qa L0 ]
¥ o F
| B . o .
1 is—7ZTs ,
. i, s N\ . .
g '.-j-n-"j &-\-{_’m_ﬂ-—
BT — T
-l‘:-m 0. 010 - .1 -] 4. 040 4. o - 4. -] o, . |- 19:0: ]
Has [ssa]

RECORDED BY! e

APPROVED BY: %’r(




EXPCHENT TAILUBE AMALYHYIN ASSOCIATES

Test and Englneerlng Canter
1450 W. Pinnacle Pgak Rd
Fhoewlx, Arlzona Aa5527

SIDFHIIL Luwbar Spine and Palvia Lateral Impact Test Summary

Teat 10D Mumber: SP203 Test Date: 10/30/2002
SID/HITII Mmbar: §052 Tast Timm: 16:51
SPECIFICATION. | TEST RESULTS |
{*c) 15,9 = 25.8 21.1 PASE
R 3 10 = 70 40.0 PASS
{mx) | —— 23.71 mpaina
{m/a) §.21 - 4.33 4.2% FBRES
{q) 40 - &0 45.1 PASA
(%) 10% max 0.3% DPASS
(o8} 3 -7 6.3 EASS I -
e
Ta I
L[]
o y
40
1= 7y
% 0 i A\
1 =..-" N,
¥ it -
=20 . -
o.gng ] 4,024 [ F1-] 1., 0. MG i..050 [119: ] |1] -0 270 [ %1+ ]

PP
RECORDED BY': ,*ﬁfmﬁ@i

APPROVED BY: /M




- EXPQMENT FAILURE Aﬁu.rats AJHOCIATES
Test and Enginesrirg canter
1350 W, Finnacla Peak Rd
Phowsnix, '.nri.:um 45027

SID/HITI Lumbar $pine and #elvia Lateral Impact Test Summary

" Fest ID Mimbar: SP2L0 . | Taat Data: 10/31/2002
SID/H1III Humber: #052 Test Time: B8:22
Commenis:
TENPERATURE, . {"CY . }. 18.9 - 2%.4§ 21.7  TASE
TIVE HUMIDITY - {6} 10 - 74 16.0  PAES
D TRAP TIME . {ma) - 23.90 —
TMPACT VELOCITY . {m/=) 4.21 = 4.33 4.25 ©PAass
PEXVIS ACCELERATICN g 40 - 40 44.7  DA3E
RCCET, CURVE UNIMODAL? (%) 10% max 1.2% Pags
F_n:.vzs ACCEL TIME > 20 ¢ (ma} " £.3 PABB

20 VAR X :
13 P4 I Y, :

0.0 G800 0.1 UURm. 6,040 - 0,080 .70 .90 1080

f{.f"?

o

RECORDED BY: 5 e LA

wewoves v far
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z m.m
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-1 -
mm

. mmmm
BT
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BT

8

TEST DATE TIME
C20110 10/25/02 5:32 pm
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POST TEST DUNIMY INSPECTION LIST

INSPECTION DATE 27/02
SID/HIN NUMBER: 052

Part ltems Checked Comments
Skin Visual inspection OK
Haad Visieal, bafast, acealarameter mount O
Visual, broken of cracks in rubber, upper bracket firmly attechad
Meck 1o lower bracket, locae condyle jolnt, nodding blocks — cracked or | OK
out of position
Spine Box Visual, ballast, wakiment, aceaslerometar mount, rubbar cracks oK
Rib Cage Visual, measura, stiffeners, bumpars in place oK
Sternumn Visual oK
Lumbar sping | Visual OK
Abdomen Visual OK
Palvis Visual, palpate, acceleromatsr mount OK
Ubper Lage Visual oK
Kneas Visual, stops, insarta OK
Lowar Lags Visual, renga of motion O
Aniles - Visue!, range of motion OK
Fout Visuad, renge of motion QK
Joints 1i02gmnga OK
HeadNeck Bracket stmchment cracked or broken QK
Othar NFA,




Appendix D— Test Equipment List and Calibration Information

D-1




Teat Vehicla: 2002 Batum Vue NMTSA Np.: C20110Q
Vehicle Instrumentation
Serid N, Manufacturer Calbration Date
Vehicls CG (X} Ag2B Endevco 102
Vehicle CG (¥} ASQE Endeveo B/13/02
Vehicla CQ (Z) AB1E Endevco 8113102
Vehlcla CG Roll Rate 17834 Systron Donner 8I26/02
Vehicle €3 Pltch Rate | 6188 Systron Donner 9/268/02
Vehick CG Yew Rate | 0273 Systron Donner W26/02
Left Finar SH (Y) Z1824 Entran THE02
Left A-Pikar S {Y) Z1835 Entran TH8/02
Laft A-Pilar Low () | Z1831 Entran 7H15/02
Left A-Plkar Mid {Y] Z1T17 Entran THEO2
Left B-Pller 1l {Y) Zig22 Entran TH2102
Driver Seat Track {Y) Z1837 Entrah 412702
Engine {X) Z1720 Ertran gHine
Englne (Y} Z1721 Entran 81102
Flrewall {Y) Z1823 Enfran THEf02
ht Roof Rall [Y) Z1883 Entran 702
_Right Floor Slll (Y} Z1740 Enfran 416102
Reaar Dack (X} Z1738 Entran TH3102
Raar Deck (Y] ZATI0 Entran 7131402
Romarks;

-2




Tast Vehicle: 2002 Saturn Vus NHTSA No.: Cc20110
Dummy Instrumaentation
Serlal No. Marwfacturer. Callbration Date

Head CG [X) C12838 Endaven 818/02
Head CG {Y) C 14863 Endeveo 8/18/02
Head CG (Z) C14838 Endevco 8/18/02
Neck Feree (X) 8a3 Denion 8/22/02
Neck Forca (Y) 983 Denton 8122102
Meck Force (Z} 293 Deniton B/22/02
Neck Moment {X} 953 Denion B22/02
Neck Moment {¥] 803 Danton Bf22/02
Nack Moment (Z} 883 Centon Bf22/02
Uppar Rib AETL4 Endeveo Bf23/02
Lower Rb AJRTR Endevco 923/02
Lower Spine AET.J? Endevco 8/23/02
Pelvis AETRS Endeveo 7R0/02
Remerks.




