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Section 1 — Purpose and Test Procedure

This side impact fest is pert of the FMVSS 201 “Ocoupent protection in intericr impact”
compliance test program sponsared by the National Fighway Traffic Safety Administration
(NNTSA), undee contract No. DTNH22-01-D-11033. The purpose of this test was to evaluate
the dynamic head protection system in a 2004 Pontis Grand Prix 4-<door sedan. The rigid pole
gide impact test was conducted in accondance with the Office of Vehicle Safety Comnpliance's
Laboratory Test Procedure (TP-201P-02, dated October 21, 2001).




Section 2 — Summary of Rigid Pole Side Impact Test

A rigid pole side impact t2st was condncted on a 2004 Pontiao Grand Prix 4-door sedan. The
gubject vehicle was towed nto the rigid pole at a velocity of 27.7 kph. The test was conducted
by the Exponent Test and Engincering Center in Phoenix, Arizona, on May 19, 2004, Pretest
and poattest photographs of the test vehicle and the ride inmpact danmyy (SIDVHIII) are included
in Appendix A of this report.

One SID/HIIT was placed in the left front cutboard designated scating position according to
instructions apecified in TP-201P-02, deted October 21, 2001. The side inpact event was

documented by 13 camerss, Camera locations snd other pertinent camera information are
included in this report.

The SID/HII was instrumented with the following accelerometers:
1. Head CG triaxial accelerometers
2. Upper neck 6-channel load cell (X, Y, and Z foroe and moment)
3. Left Upper Rib uniaxial accelerometer (Y-direction)
4. Left Lower Rib uniaxial accalerometer (Y -direction)
5, Lower Thoracic Spine uniaxial accelerometer (Y -direction)
6. Pelvic section nnlaxial accelerometet (Y -direction)

ix B containa the vehicle end dummy response date traces. A summary of the side
impact dummy (SID/HIT) configuration and performance verification test data is shown in
Appendix C, Dummy and vehicle calibration data can be found in Appeadix I of thiz report.

The following table summarizes the results of the test.

Injury Criteria Front SID/HIN
HIC (#1000) 247 0%
TTI (9)* 70.6
Pelvic (g)* 49.6
Neck X Foroe (N)* -245.9°
Neck Y Force (N)* -1438.112
Neck Z force (N)* -2139.22
Neck Moment X (N-m)* -108.42
Neck Moment Y (N-m)* -14.8°
Neck Moment Z (N-m)* 16.4*
“For mformational purposes only

Notes:

1. Data spike recorded that affects the maxinum valee; refer 10 Appendix B.

2. ATD head separated from the neck approximately 0.055 seconds after
immpact.




Section 3 — Side Impact Dummy (SID/HIIT) and Vehicle Test Summary Data

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

Datz Sheat 3 — Postlest Obaervations
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DATA SHEET 1
GENERAL TEST VEHICLE PARAMETER DATA

TEST VEHICLE INFORMATION:

Model YearMake/Madai: _ 2004 Pentiac Grand Prix

Body Blyla/Color: d-cioor sedan f Siker VIN: _2G2WSE542341.238753

NHTSA Na.:  C40103 Build Dade:- 1103

Engine Data: 8  cylinders ____CD _ 38 Liar T -
Placement: tongitudinal _ X loteral

Transmission; 4 spesds ___ manusl _ X auomatic __ X overdrive

Final Drive;  marwhealdive _ X frontwhealdive _ four wheel dive

Odometsr Readng: 108 km

Optiens: X AC _X_ par.wteering X pwr brakes _X_ pwr. windowe

DATA RECORDED FROM VEHICLE'S TIRE PLACARD:
Tire Pressum {at capacily): 30 pai Front 3l psi Rear

Recommendsd Tina Sixe: PZ25/80R16

? Tiree on Vehicle: _P22580R16 M. GOODYEAR
VEHICLE CAPACITY DATA:
Number of Qucupants: 2 front 3 rear E__ Tctal
Type of Front Seat(s): X buckeds banch split banch
Type of Front Seat Back fixed X adjuetable with: X levar knnb
Vahicle Maxdmum Capacily Loading = 416 kg (A)
Numbaer of Oceupants X 88.04 kg = 340 kg (®)
Vehide Cargo Capacity (A-B) = 76 kg
32




DATA SHEET 1
GENERAL TEST VEHICLE PARAMETER DATA {CONTINUED)

TEST VEHICLE DELIVERED WEISHT WITH MAXIMUM FLUIDS:

Right Front = _En?-tq Right Rear =
Left Front = __ 482 kg | Laft Rear =
Totl Front= 888 kg Total Raar =
Totwl Weight = 1574 kg (LVW)

Parcent of Total Walght: Percent Froot= _ 83

CALCULATION OF TEST VEHICLE TARGET WEIAHT:

— 290 kg
2985 kg

665 kg

A. Tolsl Vahicle Delivensd Welght/Mex Fluids = 1574 kg (UVW)
B. Rated Cargo and Luggage Weight of Vehicle = 78 kg (ROLW (<138 kgh)
C. Welght of Lnstrumentad SID/RII Dummy = 80 kg

Tout Vahlcle Target Welght {A+B1C) = 1730 kg (TVTW)

FULLY LOADED TEST VEHICLE [UDVW + SID/HI + CARGO):

RightFront= __ 608 kg RightRear=__ 346 kg
Lift Front = 508 kg Laft Rear = 363 kg
Totsl Front= 1017 kg Total Rear= __ 708 kg
Percant Fromt= 58 Percent Rear= 41
Total Welght = 1726 kg

33
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® DATA SHEET 1

® GENERAL TEST VEHICLE PARAMETER DATA [CONTINUED)

: AS-TESTED TEH'I; OF YERICLE {SIDHII DUMMY + GARGO + EQUIPMENT &

INSTRUMENTATION):

: Right Front = 518 kg Right Rear = 343 kg

@ Left Front = 511 _ kg Left Raar= 380 kg

: Total Front = 1028 ky Total Rear = 893 kg

® Total Walght = 172 &g

: Percant Front = 80 Percent Rear= 40

& TEST VEHICLE ATTITUDE:

® As Deltvered Fully Lortad Ready for Test

@

@ Right Front 730 mm 724 mm 725 mm

. Laft Front 727 mm 7186 mm 721 mm

: Right Rear 745 mm 7Ti4 mm 721 mm

L Lokt Rear 740 mm 705 mm 714 mm
f : Right Door Sill Angle 0.1 deg 0.3 deg £.1  deg
I ] Left Door Sill Angle 0.5 deg 0.0 deg 0.0 deg

: Front Bumper Angla 0.2 deg 4.8 deg 4.8 deg

@ ' Rear Bumpar Angle 02 deg 01 deg 0.0 deg

: Test Vehicle Wheelbusa = 2820 mm

® ce.= 4135  enm rearward of front wheel centeriine

®

®

@

@

@

®

®
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DATA SHEET 1
GENERAL TEST VEHICLE PARAMETER DATA {CONTINUED)

TOTAL VEHICLE LENGTH:

Right Skda= _ 4883 mm LeftSde=o 4888 mm Centerfine= 5060 mm

FRONT SEAT CLISHION PLACEMENT:
Total length of Adjustment Travel = 280 mm

Total Number of Adjustment Pogitions or Detents = N/A - Powar Seats

Final Saat Positian = 125 mm foremard of rearmoet position
FRONT SEAT BACK ADJUSTMENT POSITION:

Intlal Sext Back Torso Angle = 234" degrees

Final Saat Back Torso Angle = 221" degress
* Massurement taken on uppar third of ouler seat back frame. Seat fabric ok r acsess.

ADJUSTABLE STEERING COLUMN POBITION: 6" poaition, 4 positions down from top

WINDOW POSITIONS:
Right Front= _Down Right Rear=  Down
Laft Front = _Down Left Rear = _Down

AMOUNT OF 3TODDARD SOLVENT IN FUEL TANK:

Veluma = 596 Iters {$2% to 94% of usaable capaciy}

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

Whaalbase = 2820 mm
Impact Rafarance Line is 1438 mm rsarwand of front axde canberdine

RECORDED BY: DATE:  May 15, 2004

_ e Rl

APPROVEDBY: __ v ¥ “otn
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® DATA SHEET 2
@ TEST VEHIGLE SUNMARY OF RESULTS
@
[
] Model Year/Make/Model: 2004 Pontiac Grand Prix
: Body Style: 4-door sedan VIN: _2G2WE542041238753
d NHTSA No.  C40103 Bulid Date: 11403
: Tenst Diabe O5/18/2004
. Vehicla Overall Length= _ &060 mm Vehicia Crvarall Width 1838 mm
@
® YEHICLE TEST WEIGHY {(PRETEST):
: Left Front w 511 kg Left Rear = 350 kg
® Right Front = 518 kg Right Resr = 34 K
@ Total Front = 1023 kg Total Rear = 683 kg
®
® Total Vehicle Test Walght = 1722 kg
® Wheelbase = 2820 mm
: Longitudingl G.G. from center of front sxda= 1135 mm
| ® Impact Angle with respect to impactor = £ dagrees
@
® IMPACT POINT:
: Achiat Impact Point = 1% mm mearwerd of nominal Impact nef. line
@
@
®
®
@
@
@
@
@
. 8
®
@
@




DATA SHEET 2
TEST VEHICLE SUMMARY OF RESULTS (CONTINUED)

MAXIMUM EXTERIOR STATIC CRUSH:

Leval 1 { 284 mmaboveground)=  _ 357 mm
Level2 ( 641 mmabovagmoumd))=  _ 433 mm
Lewval 3 { 824 mm above ground) = __445 mm
Leval 4 ( 852 mmabovagmund)=  _ 443 mm
Leval 5 { 1335 mmabovegmound)= 278 _mm
Modmum Poat Test Intrusion = 445 mm
OCCUPANTE:

Durnmy 1D: 1].74 SIDHI Mo

Restraint Usad:  3-Point Active Restrsint

INSTRUMENTATION:

Number of Data Channels = a7z

Nurnber of Cameras:

Onboand = a

Total Cameras = 13

RECORDED BY: Lo Jonf DATE:  May 19, 2004

APFROVEDBY: _ e ¥ *iew
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® DATA SHEET 3
4 POSTTEST OBSERVATIONS
®
@ TestVshicle: 2004 Porttiac Grand Prix NHTSA No: G403
: VISIBLE DUMNY CONTACT POINTS:
: SIDVHIN
® Faca Hawdliner, side curtain alrbag _
@  Top of the Head Hesdilner
:  Left Side of the Head | Headliner, side curtain airbag
® | Back of the Head Headine '
® | Laft Hig Driver saat, door penel, seat bait
@ Left Ehouider Driver saat, door panal, seat beit
®
® DCOR OPENING:
@
] Left Side Right Sida
. - -
| . Front Tools needed Easy
@ Reer Tocls needed Tools neaded
@
® ARM REST LOCATION:
9
. Front= MNiA
®
. Raar= _MIA
@
. SEAT MOVEMENT:
®
@ Front=  _None
. Rear = None
@
@
L]
® 38
®
®




DATA S8HEET 2
POSTTEET OBSERVATIONS (CONTINUED)

ALAZING DAMAGE:

Windehieid: _Front and rear glase broken”

Window: Front and mear glass Broken on left akis. right gless was not broken

PiLLAR PERFORMANCE:

No saparation

SILL SEPARATION:

Nona

OTHER NOTABLE IMPACT EFFECTS:

None

*“Rear windshleld separeted from wehicle at Impact

RECORDED BY: 4 . N DATE: May 19,2004

APPROVEDBY: _ v Y} s




Section 4 — Occupant and Vehicle Informatien

Data Sheet 4 — SID/HII Insirumentation Data

Data Sheet 5 -- Vehicle Pretest end Posttest Measurements

Data Sheet ¢ — SID/HII Longitudinal Clearance Dimengions

Data Sheet 7 — SID/HINL Lateral Cloarance Dimensions

Data Sheet 8 — Vehicle Skle Msascremenis

Data Sheet 9 — Vehicle Exterior Crush Prodiles — All Levels

Data Sheet 10 — Vehicle Damage Profile Distances

Data Sheet 11 — High-Speed Camera Locations and Data

Data Sheet 12 - Dummy Damage Checklist — SIDVHIIT

Data Sheet 13 - Test Vehicle Accelerometer Locations Summary

Data Sheat 14 — Fuel Systemn Infegrity Summary
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Tast V
shicle: 2004 Pontiac Grand Prix e
® F"Eﬂﬂ-a:n NHTSA
0.11o EU (Rosult SIDH No.: G401
@ Dmr ATD Head from nlts M
Dﬂwr ATD Head (= Rlter nﬂ Max Data
e i”“r ATD Head o Time M
¥ph CFC n Data
$ m:-ﬁm Hesad Vy) _ CFG'ED[}[] B6.5 oot
® Dmar:E Head m kgh oFo 11IJB: 4.0 0.055 L
Driver HIC Hesad (Ar) g CFC 1E'DD 1128 0.501 -35.8 :
e 0.0687 247, CFi 13 0.05 5.4 0,056
3 0 from kph C 100 4 5
P4 011004 U (Resulte calcutated CEC 100 1.1 0.018 279 0.055 1
ATD sc,) fom 0 1184 0.400 S0.9 0.017 1
¢ m ATD Nack (Fx) 0.055 -:,5 gg :
. m" ATD Neck (Fﬂ 0 “n..na? !
$ mr ATD Nack {Fz) N C !
nriuar"'m Nk {(Mx) N c:g 1000 23
; . from spl_FEU {Mz) MN=-m s 1000 4341 0,055 245
* O SPLFEU (Rosus caioulatod Nm  cFoelo 7 1 oo s oo
. r ATD L“’;mj N-m CFC 800 5 . 5 1 ui 1
. Dyiver :lﬂ Loawer R!h (Ay) 600 164 0.0a5 1084 0.055 1
o ATE Peivi 5;._,‘:“"-:‘31 g 0.054 4.8 0.064 :
L] PFIR100.FE % (AY) (Ay) g CFC 1000 07 guﬁn 1
R — : Bma ¥ ®
® Driver ATD U ‘ d from g ch 1000 Tﬂ.z o 1 <
ATD Ui Rib FC 0.7 179 8
TDU (AY) 1000 o
® Drivee ATD Upper B (Vy o o 73 o179
® Etees ATD Lmr“'“tﬁ?; g F i 0077
@ o Lower S ) FIR 7.8 pold
Driver ATD Lowa pine (A g 100 0
® ATD r Spi ¥) kph FIR 10 92 040
D': tver ATD PeNis mﬂ’e (V) ¢ FIR 1ug az8 0.087 8.0
- T Palvis (Vy kph FIR 10 19 0.041 2.7 0.102
9 - 706 g FIR 100 5 068 9 100
@ kph FIR 100 123 0.044 2.7 0102
FIR 100 498 2070 -i13.2 £.1080
& 5.6 :ﬂu 217 ‘gm
i -12.8 100
. 21.7 0.089
: i
&2




* Comments:

1:
Data affaclad by ATD head saparating from neck approximately 0.056 sesonds after impact

REFEREMNCE:
Poaltive Direction: Longitudinal £X) = Forward
: Lataral (Y) = To Right
Yartical () = Down
Magathve Direction: Longiudinal {X) = Rearwand
Latoral (Y) = To Left
Vertical {Z) = Up
REMARKS:
Nocne

REGORDED BY: /@, A DATE:  May 19, 2004

APPROVEDBY: _ v Y “rntow




DATA SHEET &
VEHICLE PRETEST AND POSTTEST NEASUREMENTS

Teat Vehikie: 2004 Pontlac Grand Prix NHTSA No.: C40103
H
Q ]
| <)
E : L
_l_ - O ) P
= i T ——
= My & —5
—I_ G| H [ i:\_ Koo | 1
> s M
F B A c "
b ) >
LEFT SIDE VIEW

ALL MEASUREMENTS IN MILLIMETERS {mm} WITH TOLERANCE OF + 3 mm

PRETEST POSTTEST CHANGE
A 2820 2870 -150
B 1118 111 g
v 1112 1113 1
&) 5050 4584 ~158
E 158 158 o
{Continuad on next pags)
44




PRETEST
As-Dallvered As-Teatad POSTTEST CHANGE
‘G 198 [: 178 11
‘H 203 187 150 a7
1 218 208 201 2
“J442 2021208 196/198 204/203 1005

K 224 197 170 27
L 180 160 0
‘M 415 304 409 -
0 953 BB o8
P 1029 1022 =
Q 274 287 -

D= Length ut Canterine

E&L=  Bumperihkknese

J1= To Plnch Wedd

J2= To Sill

*THESE MEASUREMENTS ARE TO BE TAKEN IN THE "AZ DELIVERELD" AND IN THE "AS
TESTED" CONFIGLIRATION (WHICH INCLUDES SICyHII DUMMY, INSTRUMENTATION,

CAMERAS, ETG.)

REMARKS:

None

RECORDED BY: %‘, H DATE: May 19, 2004
APPROVEDBY: _ pob Y entos




DATA SHEET &
SIDMHIE LONGITUDINAL CLEARANCE DIMENSIONS

Test Vehicle: 2004 Portiac Grand Prix NHTEA No.: C40103

SIDAHIIL DUMMY LONGITUDINAL MEASLIREMENTS

N | ¥ E—
HZ HB

LEFT S8I1DE VIEW
: SIDMII 1D _ MEASUREMENT (mm)
i T
HB 54
HH 202
HW 520
HZ 157
NR 388
cD 523
cs 282
{Centinued on next page)
45




SO D% 052 MEASUREMENT {rm)
KDLKDA®) 180¢ {36 WRTH")
DR 178
PA® 25°
PHX 132
PHY 74
PHZ 74

REMARKS:

PHX, PHY, PHZ taken figen forward-moet point on siriker te outskia adge of SID/HI H-point tool

which extanded 186 men out from hip flagh.

“ARTH = With Respect ta Horizontal

RECORDED BY: A M DATE:  May 19,2004

APFROVEDBY: _ o ¥ “trs.
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DATA SHEET 8
VEHICLE SIDE MEASUREMENTS

Teet Vehicla: 2004 Pontiac Grand Prix NHTSA Ro.: C40103

PRETEST AND POSTTEST EXTERICR PROALE MEASUREMENTS

11_,....------'---. N — —— — r r_.--_

TR f%l

"" I NIHIITEEN 1
B Em e = e m O W i
- —
WHECLDABE = 2. 070 M (Typaa Forwam + Pasrwarn -
LEFT SIDE VIEW

VERTICAL MEASUREMENTS ALONG THE O-mm LINE SHOWN ABOVE:

Pratast Poettast

LEVEL 5 & Window Top = 1335 mm 1388 mm

LEVEL 4 @ Window Sl = RS2 rm 844 min

LEVEL 3 & Mid Door = 824 mim 421 mm

LEVEL 2 & Occupant H-Paini = 541 mm 640 mm

LEVEL 1 @ SH Top Haight 284 mim 288 mm
49




DATA BHEET 3
VEHICLE EXTERIOR CRUSH PROFILES - ALL LEVELS

Test Vehicle: 2004 Portiac Grand Prix NHTSA No.: L4103

PORKAHRMOAT POINT OF ILDLDED DANPE
REARWARD M ST FOM'T DF INPUCED D AMAE

HOTE A e urasens s by ralliealey (7 ) Fosemd(¥) HAeswved()

4-10




DATA BHEET 9
VEHICLE EXTERIOR CRUEH PROFILES — ALL LEVELE (CONTINUELD)

Test Vshida: 2004 Ponliag Grand Prix NHTSA No.: C40103

DISTANCE IN MILLIMETERS {mm) FROM IMPACT POINT
{Maasurements Continuad an Next Page)
LOCATIOM HEIGHT 13560 12410 1030 Th 900 826 760 -
LEVEL 1 204 —— ' 09 | 15 | 112 | 113
SIDE SILL -|rosT 103 | 123 | 145 | 187
CRUSH a 8 33 54
LEVEL 2 641 PRE &8 Fii m T2 7
H-POINT POAT 69 85 o6 125 | 1s0
CRUSH o 14 28 53 79
LEVEL 3 624 |PRE 87 i 70 72 8B
MID-DOOR POST 78 89 08 125 | 150
| CRUSH ' 11 18 28 63 &2
LEVEL4 PRE | 124 | 116 | 100 | 108 08 | 102 | 100
Iwmﬁnwm.l. POST 155 | 142 | 135 | 13¢ | 138 | 151 | 168
ICRUSH | 21 28 28 29 35 5 86
LEVEL & | 12 [pRE
Iwmnuw TOP POST
CRUSH

4-11




DATA SHEET 9
VEHICLE EXTERIOR CRUSH PROFILES — AlLL LEVELS (CONTINLED)

Tost Vehicl: 2004 Pontiac Grand Prix NHTSA No.: CA0103

DISTANCE IN MILLIMETERS (mm) FROM IMPACT POINT
(Metsurements Continyed on Next Page)

LOCATION HEIGHT 873 800 525 450 375 00 223
LEVEL 1 294 |PRE 114 116 118 117 118 117 117
SIDE SILL POST 180 214 234 283 280 318 348
CRUBH & 59 123 146 1?; 02 228

LEVEL 2 B41 |PRE T2 T T2 8 73 78 73
H-POINT POST 178 202 22% 268 200 340 aga
CRUSH w7 126 167 182 26 264 316

7 73 72 70 70 &8

MID-DDOR POST 178 201 228 270 312 358 406

CRUSH 106 130 156 158 242 288 336

LEVEL 4 862 |PRE o | 89 g3 83 81 0 | e
|'mubm sILL POST | 180 | 224 | 261 | 208 | 939 | 378 | 424
CRUSH | 93 | 125 | 188 | 205 | 248 | 208 | 936
| LEVEL S | ras [pre D as7 | ao0
| WINDOW TOP POST 1 | | ce8 | o574
| BH.BH | : | 141 | 174

412

@
®
@
@
®
@
®
®
@
[
@
@
@
®
®
[
®
@
@
@
@
. LEVEL 3 8 |PRE 73
@
@
@
@
@
@
®
®
®
@
@
®
@
@
@
@
@
@
@
®
@




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

TestVeohicle: 2004 Pontlsc Grard Prix NHTSANo. _C40103
DISTANCE IN MILLIMETERS {mm) FROM IMPAGT POINT
(Measuremants Continued on Next Page)
LOGATION HEIGHT 76 0 a5 | %0 | a2 | 318
' |LEVEL1 204 |PRE 18 | we | Mg | 120 | 121 122
SIDE SKL. POST 468 | 4r8 | 453 | 400 | s5v | zme
CRUSH S0 | 3w | aM | 2 | 2% | 147
levEL2? st |pRE 75 73 ® | 7 | 78 78
HPOINT POST a3 | 508 | 470 | =5 | ast | 2
CRUSH 408 | 433 | 403 | =0 | 273 | 208
70 2 | 73 T4
MID-DOOR POST 487 | 616 | 488 | 400 | se0 | 208
CRUSH 417 445 418 338 | 286 225
LEVEL 4 852 |PRE 87 87 86 87 86 8
mum SILL POST 517 | 530 | 503 | 4m | o7 | 4z
. | | lcRusH - 43 | 443 | 417 | 845 | st | 2
. LEVELE | 135 [PRE 348 | 340 | 20 { asa | 35t | am
WINDOW TOP lrosT sz | €03 | @20 | eu | ss | 54
|cRUSH 244 | 254 | zve | 261 | =218 | 188

413

®

®

®

@

]

@

@

@

@

@

®

: 180
L] 120
® 404
o 284
]

@ 74
® 443
@

® 280
® LEVEL 3 @24 |PRE 86 70
e -
@ 385
® 88
® 488
@

® 381
° =
® 581
®

@ 188
@

@
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DATA SHEET &
VEHICLE EXTERIOR CRUSH PROFILES - ALL LEVELE (CONTIMUED)

TestVehicle: 2004 Pontiac Grand Prix NHTSA No.: C40103

HETANCE IN MILLIMETERS {mm) FROM IMPACT POINT
(Mesaurmmerts Continued on Next Page)

LOCATION HEIGHT S25 | ars | &8 | ors | 4125 | 275 | 42
LEVEL 1 24 |[PRE 123 | 124 | 122 104
SIDE ALL POST 95 | 157 | 114 58
CRUSH | 72 33 8 48
LEVEL 2 £ |PRE 80 78 80 71
H-POINT POST 2rr | 169 114 57
CRUSH | 147 # 34 14
73 70 7 3
MID-DOOR #OST 243 187 131 70
CRUSH | 170 108 54 3
. LEVEL 4 g52 [(PRE | B4 88 B8 Bé o8 05 10
| WINDOW SAL POST 287 | 28 | 180 128 74 93 86
CRUSH | 209 148 52 £2 24 3 15
LEVEL 5 12 |pRE | 56 a7e | 401 | 2
WINDOW TOP POST 501 471 470 '
CRUSH | 145 o2 89

REMARKS:
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DATA SHEET 10
YEHICLE DAMAGE PROFILE DISTANCES

Test Vehicl: 2004 Pontise: Grand Prix MHTSA Mo.: C40108

0w TS AT VEHICLE LA N TUD M AL CENTERLINE '
1 | T t LTITTIl Il | T -

T T T

| | | | L ]’HlLH"l 11k | 1 |

| | | | 1 | ! | 00

B (3 et S it 5 PHTH - —
| I I - H4 i

_ e et —r— e

I i 1Tk

LF - F CARARD MOST POINT
OF HBUCER SANME

ARFRREMCEFLANE

MEABURENENT CORVENTIGNE:
Foward ofthe Impact ;:l front of yshik
Rewwarrl of ha Impa pdni nlmmduru & I conaicerad no pathea -

TOPVIEW

LR- REARNARCMOST POINT OF HDUCED DAMASE

mmlund paiva i,

WOTE: All measursmeant are in milim etars (Mm) &nH shouid ba accuratato + Smm.

Hmﬁﬁ?ﬁm POSTTEST (mm} PRETEST (mm) STATIC CRUSH (mm)
1 QR=_$975 mm) 70 73 3
2 £75 167 9 106
3 225 368 73 288
4 225 ACS5 Bd 345
5 875 178 73 105
8 (LF=__108 mem} 78 & b

REMARKS:

Data from measurad locations on Level 3 that best approsimated sn even distribution aleny

the vahicie length.
RECORDED BY: Z H DATE:  May 19, 2004
APPROVED BY: e Yy st
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DATA BHEET 11
HIGH SPEED CAMERA LOCATIONS AND DATA

Test Vehicle: 2004 Portisc Grend Prix NHTSA Mo.: C40103

REFERENCE (from Poirt of Impact): + X = Forwand, + Y = Te Right, + Z = Down from Ground, +6 =
Clockwins from +X-avds
* Al messurernats accurats bo & 8 mm.

CAMERA COORDINATES (mm) | ANGLE | LENS | gherp

(dog | (v} | “fromy

VIEW v | 2z

1 Overaad view of test vahicis 152 | o |-ewas| wa | 13 | 1000

2 | Owerhaad dosa-up view ofimpactplens | 0 o |em9| NA | 25 | 1000

3 | Laftnide 46° — rearwsed pole view o002 | soe2 [1s72 | 228 [ 13 { <000

i 4 Lot side 45° — farward pols view ape2 | 30e2 | 1372 | 315 13 1000
| 5 | Reaitime (24 o} fimcovarmpa of test. | 2696 | 5182 |-1402 | 288 | ma | 24
B | Lafside —mar pols visw 0o [7o10]|a32| 270 | 13 | 1000

7 | Front ground lavel—vehiolevpoleimpact. | 8585 | 0 | -1z18| o 25 | 4000

a f:rﬁmv.:num: tavel - “"'! o roof tamgea | gryg | 457 |az72| 0 25 | 1000

9 | Reat ground level - vehidlepoleimpact | 7183 | o [z | 1m0 | 25 | 1000

10 Rear ground leve! -T28% | 487 | -1372 180 25 1000

1 | Testvehiceonboard drvar—gidaview | Na | s | nm | na | 75 [ 1000

12 | Testvehicle onbomrd driver—frontviaw | Ma | na | e | na | 78 | 1000

13 E"‘"‘“‘ onbierd drive - 34 rear NA | ma | wa | na | 75 | 1000
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DATA SHEET 12
DUMMY DAMAGE CHECKLIST - SIDMIEI

Dummy Serlsl No. 2004 Pontisc Grand Prix Date: 40103
DATE: 8/8/2004
SIDMHIN NUMBER: (52
PART TEMS CHECKED COMMENTS
SN VISUAL INGPECTION 0K
"HEAD VISUAL BALLAST, AGCELEROMETER MOUNT oK
'NECK VISUAL, BROKEN OR G IN RUBBER, UPFER Breka Nodding
BRACKET FIRMLY ATTACHED TO LOWER BRACKET, Joirt Assy
LODSE CONDYLE JOINT, NODDING BLOCKS- CRACKED During Teat
OR OUT OF POSITION
SPINE BOX VISUSL, BALLAST, WELDMENT, ACCELERCMETER DK
_ MOUNT, RUEBER CRACKS
RIB CAGE VISUAL, MEASURE, STIFFENERS, BUMPERS IN PLACE DK
STERNLUM VISUAL oK
LUMEBAR SPINE | VISUAL DK
ABDOMEN VISUAL oK
PELVIS VISUAL, FAL PATE, ACCELEROMETER MOLINT oK
UPPERLEGS | VISLAL DK
KNEES VISUAL, STOPS, INSERTS DK
LOWER LEGS | VIGLAL, RANGE OF MOTION OK
ANKLES VISUAL, RANGE OF MOTION oK
FEET VISUAL, RANGE OF MOTION OK
JOINTS (170 2 g RANGE | oK
[HEADMNECK BRACKET ATTACHMENT CRAGKED OH BROKEN OK
OTHER MNiA

Nota: Nodding joint assembly was replaced for posttest calibration

TEST DATES:
RECORDED BY:

APPROVED BY:

DATE:  08/0%/C4

P S

DATE: _O8/08/04
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DATA SHEET 13
TEST VEHICLE ACCELEROMETER LOCATIONS BUMMARY

Tust Vehilcle: 2004 Perdiae Grand Prix NHTSA No.: C4103

+>I< +Y
¥ X~

+L

YERTICAL

VEHICLE CG

DRIVER SEAT

oy k2

LEFT FLOOR SILL

DRIVER DOOR
LOW, MID, UPP

A PILLAR SILL

ENGINE

A PILLAR LOW

FIREWALL

A PILLAR MID

RIGHT ROOF

B PILLAR 8ILL

RIGHT FLOOR $iLL

B PILLAR LOW

REAR DECK

216 |mmig |o

B PILLAR MID

418

@
@
@
@
@
@
o
@
L
o
@
@
®
®
®
®
@
@
o
®
@
. _ LATERAL
o
®
@
@
@
@
®
®
®
o
@
®
®
@
@
®
@
@
®
@
@




DATA SHEET 13
TEST VEHICLE ACCELEROMETER LOGATIONS SUNMARY (CONTINUED)

Test Vahicle: 2004 Pontiac Gmnd Prix NHTSANo:  CA0103
Coord 23mm
Accalsrometers | | neamyn X Y z
A VEHICLE CG 1768 7 347
LEFT FLOOR ;
B BILL 1487 786 316
c ABILLAR SILL 2307 824 313
D A PILLAR LOW 2310 753 462
E A PILLAR MID 2304 72 800
F B PILLAR SILL 1222 827 -338
G B PILLAR LOW 1218 _8at 416
H B PILLAR MID 1208 829 890
I DRIVER SEAT 1209 831 327
DRIVER DOOR
ow 1885 250 423
32 DRIVERDGOR 1870 783 &78
DRIVER DOOR |
3 e 1883 810 879 !
K ENGINE 017 13 750 =
L FIREWALL 2703 210 817
T RIGHT ROOF 1400 460 1378
N “'G"';'“_FI’_-WR 1358 814 -2D&
0 REAR DECK 779 28 568

Note; Bosiive X-direction maasurements forward of rear axie centeriine, poeidve Y-direction
messunanents right of vahicls longiiudinal canteriine, positive Z-dmction messuremants down
from ground
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DATA SHEET 14

FUEL SYSTEM NTEGRITY SUMMARY

Test Vahicle: 2004 Pontiac Grand Prix NHTSA No.: C40103
Amount of spillage from time of Impact to static rSover tast commancament = 1]
TIME AND LEAKAGE LOG
. Stoddard
Camnulstiva Timea Daacription Spllage [mL]
Begin driver side down rotation to
Om, e 90 degreas 0
1m, 85 End roll ts —50 degrees ]
End of B-minuts Intarval at —80
£m, Bs degress; bagin rotation to —160 0
degraas
7m, 198 End roll in —180 degress 0
End of S-minute Interval &t -180
12m, 194 degraas; bagin miation to 270 (]
dagnress
13m, 25 End roll 1o —27T0 degrees (4
End of S-minute tteeval af -270
18m, 2b& degress: bagin rctation to -360 L+
degreas
19m, 358 End mof 1o =380 degrees 0
End of 5-minule intervel af ~380
24m, 368 dagress _ Q
REMARKS:
Nons
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Appendix A — Photographs
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Pretest Frontal View of Test Vehicle
A-2




Fosttest Frontal View of Test Vehicle
A3
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Pretest Rear View of Test Vehicle
A




Pasttest Rear View of Test Vehicle
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Pretest Impacted Side View of Test Vehicle
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Posttest Impacted Side View of Test Vehicle
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Pratest Left 34 Front View of Vehicle and Fole
A8

1



Fretest Left %4 Rear View of Vehicle
A
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Posttest Overhead View of

impact Location on Test Vehicle
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Pretest Dummy through Opposite Window
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Posttest Dummy through Cpposite Window
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Pretest Dummy Front View through Windshield
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Posttest Dummy Front View threugh Windshieid
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Pretest Dummy Door Cpen
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Pretest Dummy Shoulder and Door Top View
A-iB
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Posttest Durmmy Shoulder and Door Top View
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Pretest Interior of Front Door
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Posttest Interior of SID/HIH Impact Location ~ Front View
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Posttast interior of SID/MII impact Location — Side View




CLI T T AT I ST 1 KL
[ ]=] Eﬂmu_-ﬂ H-ﬂ.ﬂ.ﬂﬂ-ﬂuﬂﬂnﬂ.ﬂ
u- mmmm IEHEACIEEILE

[ R R

Pnstteé't interior of SIDMIl impact Location -

Shoulder Contact Point
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Posttest Intarior of SID/HI impact Logation -
Head Contact Point
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Posttast interior of SID/HIII impact Location —

Head Contact FPoint
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Posttest Interior of SID/MII impact Location —
Head Contact Point
A24
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Posttest Intetior of SIDVHIN Impact Location
A-25
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Pasttest Interior of SIDAHII impact Location —
Shoulder Contact Point
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Post impact Zone
A-2Y
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Post impact Zone — Close-up View
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Fost Impact Zone ~ Close-up View
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Post Impact Zone - Close-up View of Roof
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Post Impact Zone — Close-up View of 8ill
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Post Impact Zone — % Front View with Pole
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Post impact Zone - % Front View




Post Impact Zone - ¥4 Rear View with Pole
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Post impact Zone — % Rear View
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impact Paint Target and Cement Tack
A-3B
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Appendix B — Vehiele and STD/HIII Response Data




Tast Data Summary
NHTSA No. C40103

Rigid Pole Slde Impact Tost

Max  Max Data Min Min Data

Dascription Units Fltter Data  Time[s] Data  Timets] -
PHEAD FEL {Results calculated from

0.1 10 0.4 sec.)

Driver ATD Haad (Ao g CFC1000 3848 D.085 -3E8 0.056 1
Driver ATD Head (vx) kph CFC 18D 40 0.3 -b4 0.088 1
Driver ATD Head (Ay) g CFC 1000 1128 0.055 -58.9 0.055 1
Driver ATD Head {Vy) ph CFC180 134 0252 27.8 0.017 1
Driver ATD Head {(AZ) g CFC1000 221 0.8 -50.9 0058 - 1
Driver ATD Head {(V2) kph CFC180 211 0.400 A5 0.002 1
Driver ATD Haad (Ar) g CFC1000 1184 0.055 0.0 0,067 i
Driver HIC:247.0 from 0.0488 to 0.0857 6. 1
PLINCK.FEL (Rasuifs calculsfed from

0.1i0 0.4 58}

Detver AT Neck {Fx) N CFC1000 1237 0.055 2458 0.054 1
Driver ATD Neck (Fy) N CFC1000 8851 0.055 -1438.1 C.056 1
Driver ATD Neck (Fz) N CFC1000 4344 0.044 -2139.2 0.065 1
Drivar ATD Neck (W) N-m CFC&00 7.5 Q170 -108.4 C.064 1
Drivar ATD Nack (My) N-m CFRCE0C 4.1 D.035 -14.8 C.050 1
Driver ATD Nack (M2} N-m CFCB00 184 0.054 0.7 0171 1
PRBLSPL.FEU (Rasults calcuiated from

-0.1 fo 0.4 s80,)

Driver ATD Upper Rib (Ay) g CFC1000 888 0,041 ~40.8 0.178

Driver ATD Lower Rit: {(Ay} g CFC1000 202 0179 £7.3 017%

Driver ATD Lower Spine (Ay) g CFC1000 707 0.044 -15.8 0.077
Drivar ATD Pelvis (Ay) g CFC1000 607 0.044 -13.1 0.088
PCG.FEU (Rasulls cefculated from

0.1 0 0.4 88c.)

Vehicla Tunhel Near C.G. {Ax) g CFCen a2 0.028 4.0 0.040
Vehicla Tunnel Near C.G. (Vx) kph CFC180 17 0.198 14 0.054
Vehicle Tunnsl Near C.G. {Ay) g CFCBQ 137 0.032 0.7 0.004
Vehigle Tunned Near C.G. (Vy) -kph CFC180 40 0.400 279 0.007
Vahicle Tunnel Near C.G. (Az) g CFCé0 53 0.042 £4 0.027
Vohicle Tunned Near C.Q. (V) kph CFC180 84 0.400 0.8 0.028
Vehlcle Tunnel Near C.G. (Ar} 4] CFCeb 141 D.023 (H14] -0.002
PRPY.FEU (Resuits calcutated from

0.1 0.488c)

Vehicle Tunnel Near C.G. - Rall deg CFC 180 677 o221 8473 0.048
Vehicla Tunnal Near C.G. - Pitch deg CFC 180 G688 0.054 -105.1 0.039
Vahigle Tunnel Near C.G. - Yaw deg CFC 180 542 n.oes 452 N.0545
PROGFFLOR.FEU (Resulis calcilated

from -0.1 1o 0.4 sec.)

Left Floor Sitl {Ay) g CFCB80 613 0.018 -12.8 0.008

B-2
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® Lm:j’m:r Sl g;:l - i : 0.400
Lest Pl rLow J kprT Fi
A lar Low '+ GFGM |
® o 4 130 :
® = -F}_l.lar Mid A g : Tax :
® ,_a;g 00 ‘"““’ww“““"“" kph c :
B- .4 58, : M 31 Min
® Lt Pilla ) g : ?3 Dﬂh
Left E-PiIll r Silt : CFC1 m : .2 :
. B-Pi ar Bi @ ” En 4 ?.T TI
Lesdt P . , GF -B mﬂ
B- Ium M n t : 0,008 s .
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0 Dﬂﬂﬁﬂtm (A Fom kph g FG 80 -U.E . u‘m“
. = lFEumwﬂ . g FC 1 554 0.04 050
@ Left D .4 5ac) {Rest A kph CFC 50 : : B :
Left oor Lowe 2 Eu 4-2 u 52 -E
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Test Data Summary (CONTINUED}

NHTSA No. C40103
Rigld Pole Side Impact Test
Max MaxDats  Min _ Min Data
Description Units  Flier Data Tima [s] Data Time [6] -
Right Floar Sl {Wy) kph CFC180 -21 0.183 27.7 0.0
Raar Dack {Ax) 4] CFC 80 34 0.028 23 0.091
Rear Dack {Vx) kpgh CFC1B80 28 0.400 0.8 0.168
Rear Deck {Ay) g CFC8b 115 0.082 1.9 0.241
Rear Dack (Vy} iph CFC180 155 D.182 -27.7 0,000
PFIR100.FEU (Rasulls caiculated from
0.1 0.4 s8¢)
Driver ATD Uppar Rib (Ay) g FIR10D M&E 0,040 -8.0 0102
Driver ATD Upper Rib (W) kph FIR10D 9.2 0.087 -27.7 0.100
Driver ATD Lowsr Rib (Ay) g FIR10Q @828 0.041 -13% 0.102
Drivar ATD Lower RIb {Vy) kph FIR{100 7.8 0,088 217 0.100
Drivar ATD Lower Spine (Ay) g FIR 100 895 0.044 -18.2 0077
Drivar ATD Lower Spine (V) kph FIR100 123 £.070 277 D00
Driver ATD Pelvis (Ay) a FiIR 100 488 0.044 -128 0.089
Driver ATD Petvis (Vy) kph FIR100 58 C.069 2.7 0.000

Driver TT1 [g]: 70.58

* Comments:
L
Data affecied by ATD head separating from neck approximetely 0.056 seconds after impact

A
Data splke recordad or A/D saturetion that affects the maxdmum or minimum values (and comesponding
resultant calculations, if applicabie)

Notes for slectronic flles:

Flls root names sre listed above (e.g., PHEAD, PUNCK); all have extension FEU (formatted englineering unite)
unkess otharwisse notad.

-Each file has ime (ssconds) In the first colums, followad by the data listed above, in the order listed {excluding
HIC, TTI).




Longitudinal Acceleration v Time

Driver ATD Head
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - 5/19/04

120 PHEAD.FEU Fh'lhll.l'l'ﬂh"‘l POMTIAG.PLS
WARNTHA: Mdﬂhﬂhﬂﬂlmdmhmlm : : : : :

100

80-

60 1

40

201

4]

Amelératiun Ial

=201

40{ S I JR R J—

sol . T R T TR - I T T J

B0 008 000 005 040 015 020 025 030 035 040

B 2as @ aoet e Time [s] Fponent
201 P Bl Pris bvipact Taating ' Failure Awalysle Arsochates™
PHOBSSZ B-5



Longitudinal Velocity v Time

Driver ATD Head
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - 5/19/04

Plot Mumbar: 2

30 PHEEAD.FEU
WARMNG: Hoad detached from ATD at approximetely 0.085 sec,

Velocity [kph]

=2}

B0 005 o000 005 010 015 050 025 030 035 040

PEi e gunmne Time [s] EXponent
2P Side Po's impac! Testing B8 Feiilvre Anplysir Apsoriates”



Lateral Acceleration v Time

Driver ATD Head
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - 5/19/04

1 2() EHEARFEU Pt Humber: 3 PONTIAG PLS
WARMING: Héad dolachod from ATD af spproxinttaly 005§ sac. : : : : :
1004 - - R EEEETET] EEPPRIR ERETRER SRREEREES ......... EERRRRREY ERERERTEE R

Acceleration [g]

Dl 112 0@ 00040 . Time [s] Eponent
1P Side Pole knpact Tasting Enilure Analpaiz Adsociares™
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Lateral Velocity v Time
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Rigid Pole Side impact Test - 5/19/04
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Vertical Acceleration v Time

Driver ATD Head
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - 5/19/04
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Vertical Velocity v Time

Driver ATD Head
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - 5/19/04
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Resultant Acceleration v Time

Driver ATD Head
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - 5/19/04
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Rigid Pole Side Impact Test - 5/19/04
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Lateral Neck Force on Head (Fy) v Time
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2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - 5/19/04
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Rigid Pole Side Impact Test - 5/19/04
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Moment [N-m]

Lateral Neck Moment (Mx} v Time

Driver ATD Neck
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Rigid Pole Side Impact Test - 5/19/04
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Fore/Aft Neck Moment (My) v Time

Driver ATD Neck
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - 5/19/04
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Torsional Neck Moment (Mz) v Time

Driver ATD Neck
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - 5/19/04
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Lateral Acceleration v Time

Driver ATD Upper Rib
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04
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Lateral Acceleration v Time

Driver ATD Lower Rib
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - $/18/04
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Lateral Acceleration v Time

Driver ATD Lower Spine
2004 Pontiac Grand.Prix - NHTSA No. C40103
ngld Pole Side impact Test - 5/19/04
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Lateral Acceleration v Time

Driver ATD Pelvis
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04
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Longitudinal Acceleration v Time

Vehicle Tunnel Near C.G.
2004 Pontiac Grand Prix - NHTSA No. C40103
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Longitudinal Velocity v Time

Vehicle Tunnel Near C.G.
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04
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Lateral Acceleration v Time

Vehicle Tunnel Near C.G.
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - 5/19/04 s
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Lateral Velocity v Time

Vehicle Tunnel Near C.G. -
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04
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Vertical Acceleration v Time

Vehicle Tunnel Near C.G.
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/18/04
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Vertical Velocity v Time

Vehicle Tunnel Near C.G.
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ngld Pole Side Impact Test - 5/15/04

20 PCAFEU : : Piol Hl.l'l'lhar 23 : : ml‘lﬂ

Velocity [kph]

%10 005 o000 005 010 0415 020 025 030 035 040
Fie- CFC 180

. Time [s .
Dar M 46 o0 & 00705 aae (=l E*ponent

201P Sido Pole impect Testing Fallure Analysis Arsocfates™
PHOBoA2 B-27



Resultant Acceleration v Time

Vehicle Tunnel Near C.G.
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04
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Roll Rate [deg/s]

Roll Rate v Time

Vehicle Tunnel Near C.G.
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/18/04
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Pitch Rate v Time

Vehicle Tunnel Near C.G. _
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Yaw Rate v Time

Vehicle Tunne! Near C.G.
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|ateral Acceleration v Time

Left Floor Sill
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04
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Lateral Velocity v Time

Left Floor Sill
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04

50 . PROOFFLRFEU Pl H.I'I'l:!r Fat) PONTIAD.PLS

Velocity [kph}

050 o5 000 005 040 045 020 025 030 035 040

Fifes- CFC 180 T'
\¥ryrd imea |s .
o M 27 A D S = EYponent
201P Skia Pole Impact Testing Faihere Analysis Arsocfares®

PHOGAK: _ B-33



Lateral Acceleration v Time

Left A-Pillar Sill
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04
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Lateral Velocity v Time

Left A-Piilar Sill
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side impact Test - 5/19/04
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Lateral Acceleration v Time

Left A-Pillar Low
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04
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Lateral Velocity v.Time

Left A-Pillar Low
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pnle Side Impact Test - 5/19/04
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Acceleration [g]

Lateral Acceleration v Time

Left A-Pillar Mid
2004 Pontiac Grand Prix - NHTSA No. C40103

Rigid Pole Side Impact Test - 5/19/04
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Lateral Velocity v Time

Left A-Pillar Mid
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - 5/19/04
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Lateral Acceleration v Time

Left B-Pillar Sill
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04
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Lateral Velocity v Time

Left B-Pillar Sifl
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - 5/19/04
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Lateral Acceleration v Time

Left B-Pillar Low
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04
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Lateral Velocity v Time

Left B-Pillar Low
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Rigid Pole Side Impact Test - 5/18/04
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Lateral Acceleration v Time

Left B-Piliar Mid
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04
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Lateral Velocity v Time

Left B-Pillar Mid
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/18/04
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Lateral Acceleration v Time

Driver Seat Track
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ngld Pole Side Impact Test - 5/19/04
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Lateral Velocity v Time

Driver Seat Track
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04
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- Lateral Acceleration v Time

Left Door Lower
2004 Pontiac Grand Prix - NHTSA No. C40103
Ragld Pole Side Impact Test - 5/19/04
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Lateral Velocity v Time

Left Door Lower
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - 5/19/04
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Lateral Acceleration v Time

Left Door Middle
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04
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Lateral Velocity v Time

Left Door Middie
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Poie Side impact Test - 5/19/04
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Acceleration [g]

Lateral Acceleration v Time

Left Door Upper
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - 5/15/04
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Velocity [kph]

Lateral Velocity v Time

Left Door Upper
2004 Pontiac Grand Prix - NHTSA No. C40103
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Rigid Pole Side Impact Test - 5/19/04
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Longitudinal Acceleration v Time

Engine
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04
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Longitudinal Velocity v Time

Engine
2004 Pontiac Grand Prix - NHTSA No. C40103
ngid Pole Side Impact Test - 5/19/04
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Lateral Acceleration v Time

Engine
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - 5/19/04
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Lateral Velocity v Time

Engine
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04
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Accaleration [g]

Lateral Acceleration v Time

Firewall
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04
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Lateral Velocity v Time

Firewall
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side impact Test - 5/19/04
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Lateral Acceleration v Time

Right Roof Rait
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - 5/19/04
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Lateral Velocity v Time

Right Roof Rail
2004 Pontiac Grand Prix - NHTSA No. C40103
ng!d Pole Side Impact Test - 5/19/04
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Lateral Acceleration v Time

Right Floor Sill
2004 Pontiac Grand Prix - NHTSA No. C40103

Rigid Pole Side Impact Test - 5/19/04
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Lateral Velocity v Time

Right Floor Sifl
2004 Pontiac Grand Prix - NHTSA No. C40103
ng:d Pole Side Impact Test - 5/19/04
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Longitudinal Acceleration v Time

Rear Deck
2004 Pentiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04

i (EROOPFLRFEU FEM_ : : PONTIAG. LS

Acceleration [g]

210 005 000 005 0410 045 D20 025 030 035 040

e Tne e Efponent
201P Bide Fole Impecd Tamiing Fuilure Anglyaiv Avsociares”

PHOMAD B-£4




Longitudiﬁal Velocity v Time

Rear Deck
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - 5/19/04
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Lateral Acceleration v Time

Rear Deck
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - 5/18/04
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Velocity [kph]

Lateral Velocity v Time

Rear Deck
2004 Pontiac Grand Prix - NHTSA No. C40103
Rrgld Pole Side Impact Test - 5/19/04
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Acceleration [g]
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Lateral Acceleration v Time

Driver ATD Upper Rib
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side impact Test - 5/19/04
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Lateral Velocity v Time

Driver ATD Upper Rib
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04

50 AR FEU : Pimt Hll'l'lur a5 : . mpm

Velocity [kphj

910 005 000 005 010 045 020 025 030 035 040

Dk oo Time [s] F*ponent’
20+1P Sichs Pl Impet Testing Eailuere Analpels Assocfates™

PHOS8D2 B-69




Acceleration [g]

lLateral Acceleration v Time

Driver ATD Lower Rib
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - 5/18/04
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Acceleration [g]

Lateral Acceleration v Time

Driver ATD Lower Spine
2004 Paontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04
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L.ateral Velocity v Time

Driver ATD Lower Spine
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side Impact Test - 5/19/04

5}  EFIR1D.FE Phot Number: 68 PONTIAC.PLS

Velocity [kph]

5010 D05 000 085 010 045 o020 025 080 035 040

Fir: Fir 1080 : H
Rl Samaos - Time [s] FXponent
204P Siile Pole Impact Tasting Failure Analpris Aseaciares*

PHOGZ 8-73



Lateral Acceleration v Time

Driver ATD Palvis
2004 Pontiac Grand Prix - NHTSA No. C40103
Rigid Pole Side Impact Test - 5/19/04

Pt Nustibei: 70 PONTIAC F1LS

100 - PFIR1M.FEL :

Accaleration [g]

_20 ......... ......... ......... ......... ......... ......... ......... ......... _________
400 005 000 005 040 015 020 025 030 035 040
" Pl Fir 100
e B Time [¢] FEXponent:
201 Sicks Fobd It Tauling B-74 Falture Analysis Asporiates®




Lateral Velocity v Time

Driver ATD Pelvis
2004 Pontiac Grand Prix - NHTSA No. C40103
ngld Pole Side impact Test - 5/19/04
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Appendix C — SID/HII Configuration and Performance Verification Data
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POSTTEST DUMMY INSPECTION LIST

DATE; 8/9/2004
SIDMHIIl NUMBER: 052
PART TEMS CHECKED COMMENTS
SKIN VISUAL INSPECTION OK
HEAD VISUAL, BALLAST, ACCELEROMETER MOUNT OK
NECK VISUAL, BROKEN OR CRACKS IN RUBBER, Broke
UPPER BRACKET FIRMLY ATTACHED TO Nodding Joint
LOWER BRACKET, LOOSE CONDYLE JOINT, Assy During
NODDING BLOCKS- CRACKED OR OUT OF Test
POSITION
SPINE BOX | VISUAL, BALLAST, WELDMENT, OK
ACGELEROMETER MOUNT, RUBBER CRACKS
RIB CAGE VISUAL, MEASURE, STIFFENERS, BUMPERS IN OK
PLACE
STERNUM VISUAL oK
LUMBAR VISUAL OK
SPINE
ABDOMEN VISUAL oK
FELVIS VISUAL, PA| PATE, ACCELEROMETER MOUNT OK
UPPER LEGS |VISUAL OK
KNEES VISUAL, STOPS, INSERTS OK
LOWER LEGS | VISUAL, RANGE OF MOTION OK
ANKLES VISUAL, RANGE OF MOTION oK
FEET VISUAL, RANGE OF MOTION OK
JOINTS 1T0 2 g RANGE OK
HEAD/NECK | BRACKET ATTACHMENT CRACKED OR OK
BROKEN
OTHER N/A
Note: Nodding joint assembly was replaced for posttest callbraton
TEST DATES: 05M /04
RECORDED BY: (AL DATE: 06/09/04
APFROVEDBY: . el

DATE: _08/08/04




SUMMARY

SIDMHI| PRETEST AND POSTTEST CALIBRATION
CONFIGURED FOR LEFTYRIGHT SIDE IMPACT

DATE: 06/08/04

SIDMHII CONFIGURATION VERIFICATION

Tast Parameter - Spec. SID/HIN Na. 052
(mm)
Prolast | POSTTEST
SH | SEATED HEIGHT B89 — 908 006 907
RH | RIB HEIGHT 5O — 521 508 508
LEFT 100 100
HP | HIP PIVOT HEIGHT 99 ref.
RIGHT 100 100
RD | RIB FROM BACK LINE 229 — 241 229 230
«H | KNEE PIVOT FROM LEFT 511 — 626 218 524
BAGK LINE RIGHT 518 524
KNEE PIVOT FROM  {LEFT 490 480
KV 490 - 505
FLOOR RIGHT 480 490
HW | HIP WIDTH 356 - 391 a78 478
TEST DATES: 51 BJO4
RECORDED BY: M—J DATE: _06/08/04
APPROVED BY: M DATE: 08004




Head Drop Teut {L.ateral)
Test SIDHII No. 052
Parameter Spec. Pretest POSTTEST
Temperature {*C} 18.9-25.5 20.8/20.0 21.7122.2
Relative Humidity (%) 10 -70 26/27 32738
Peak Resulfant Accel. (g's) 120 - 150 146.2/140.8 142.0/147.8
Is Resultant Curve Unimodal? Yeo Yos / Yas Yes/Yes
Paak Longitudinal Accel. (g's) 15 4.4/8.4 5.8/6.1
Nack Pendulum Test

Temperature (°C) 18.9.25.5 21.1/21.1 21.7/21.1
Relative Humidity {%5) 10-70 36431 3738
Impact Veloctty (m/fs) .89 - 7.13 7.0/7.0 70/7.0

10 MS 1.86-2.55 22421 21/21
Pendulum -
Deceleration 20 MS 4,12 -5.10 45/4.4 4.5/4.4

30 MS 573-7.01 8.5/.4 6.6/6.5

40-70 MS 6.27 - 7.64 7.4/71.3 7341 .4
Midsaggital Plane Mex
Rotation 8g° - 82" 67.6/71.8 71.8/73.1
Head Rotation Peak to Zero
Decay Tima (MS) 58 67 B2.1/61.8 81.7/81.1
Max Mx at Occipital Condyles
(NM) 73-88 81.6/85.8 £4.8/86.3
Mx Peak to Zero — Decay Time
{MS) 49 - 64 52.3/81.7 56.2/56.4
Mx Peak to Max. Head
Rotatian (MS) 2«18 7472 10.8/9.3
TEST DATES: 05/19/04
RECORDEDBY: AN ED DATE: _06/09/04
APPROVED BY: s, DATE: _06/08/04
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Thorax Impacts
Test SIDMLI No. 652
Parameter Spec. Pratest POSTTEST
Temperature (°C) 18.9-25.5 21.1/21.1 20.0/20.0
Relative Humidity (%) 10 -70 31/38 31131
Probe Speed (m/s) 4.27 - 4.33 4.31/4.31 4.20/4.29
Upper Rib (g's) 37-48 30.8/41.1 42.7/43.7
Lower Rib (g's) 37-48 38.7/39.1 37.3/30.7
Lower Spine (g's) 15 -22 20.5/20.5 16.7/20.1
Pelvis Impact
Tempetature (°C) 18.9-25.5 20.8/20.6 20.5/20.5
Relative Humidity (%) 10-70 30/30 28/28
Probe Speed (m/s) 4.27-4.33 4.32/4.33 4.29/4.29
Petvis {g's} 40 - 80 48.0/48.8 45.0/50.0
TEST DATES: 05/14/04
RECORDEDBY: _ 1 Agtl — DATE: _06/06/04
APFROVEDBY: __ Pl DATE: 0B/08/04
-5




CALIBRATION TEST RESULTS SUMMARY

DATE: _0600/04

SIDMI NUMBER: 052

i Tost Comments
i

External Dimensions None

Head Drop Test Nong

MNack Pendulum Test Nene

Thoracic Shock Absorber

Tast None

Lateral Thorax Impact Test | None

Lateral Pelvis Impact Test { Nona
Abdominal Comprasslon

Tast Not Performead
Lumbar Flaxlon Test Not Parformead
TEST DATES: 05/14/04
RECORDEDBY: (A& DATE: _06/00/04
APPROVEDBY: At DATE: _06/09/04
cs




CALIBRATION TEST RESULTS SUMMARY

DATE: DBA09/04

SIDMHIT NUMBER: _052

o7

Toat Commante
"| External Dimenslons None
Head Drop Test Mone
Nock Pendulum Test None:
Thorecle Shoack Abgorber
Test None
| L aterat Thorax Impact Test | None
Leteral Pelvis Irnpact Test ! None
Abdominal Compreasion
Test Not Performed
Lumbaer Flexion Teast Not Parformed
TEST DATES: O5M 4504
RECORDEDBY: 7082€ . DATE: 08/09/04
APPROVEDEY: .t dle DATE:  0&/08/04




SID/HIII CONFIGURATION VERIFICATION
without Chest Flesh installed

DATE: _05/17/2004
SIDMHIN NUNMBRENR: 052

SEQUENTIAL VERIMCATION NUMBER FOR DUMMY*®: _SC402

* For NHTSA Compliance tasting onty (Sequantial number beginning with 1"
at the start of sach fiscal year's crash test program)

Tart Peramstar Specificsation Mapsursment
881 mm - 808 mm
8H | SEATED HEIGHT 36.0 In —36.8 in 808 mm
502 mm =520 mm
RH | RIB HEIGHT 19.7 In — 205 in 503 mm
LEFT 99 mm 100 mm
He | HIP PIVOT HEKGHT RIGHT 3.9 in Ref. 100 mmm
229 min - 241 mm
RD |RIE FROM BACK LINE 8.0~ 8.5 in 229 mm
k4 | KNEE PIVOT FROM |LEFT 514 trm - 526 mm 518 mm
BACK LINE RIGHT 20.1In—-20.T In 518 mm
KNEE PIVOT FROM [ LEFT 480 mm — 505 mm 480 mm
KV | rLooR RIGHT 19.3in— 189 in 400 mm
A58 mm - 381 mm
COMMENTS:
RECORDEDBY: e A& .~ DATE: 4/{‘14-!-
APPROVEDBY: o0 i DATE: 4/94!‘
c-5




RXPONENT PATLURE AMALYSIS ASSOCTATES
Test and Engineering Center
1850 W. Pinnaole Peak Rd
Fhoenix, Arizona 85027

SID/HIII Head Lateral Impact Teat Summary

Test ID Number: SHE02 Teat Date: 05/03/2004

SID/HITI Kumber: #52 Teat Time: 16:28
Part Berial No: 02101956h Drop Height: 200 mm
Comments

' " TRST FARAMETER . _ SPECIFLCATION | TEST RESULTS
AMBIENT TEMPERATURE {*C} if.9 - 25.6 20.6 PASS

RELATIVE BUMIDITY (%} 10 - 70 26.0 PANS
PEAX RESULTANT ACCEL. {g} 120 - 150 146.2  EPASH
PEAX LONGITUDIMAL ACCHL. g} 15 g mex. 4.4  FPASS

ACCEL. CURVE TINIMODAL? i%) 15% max. 1.5% PABE




EXPONENT FLILURE AMALYISYS ASBOCTIATER
Tast. and Engineering Centar
1850 ¥. Pipnacle Feak _Rﬂ
Phoenix, Arizona E£5027

gI3/HITI Head Lateral Impact Teat Bummary

A
Tagt ID Mumber: SH40E Teat Datei 05/04/2004
SID/HIII Humber: #52 ) Tagat Time: 10:07
Part Berial No: 02101956A Drop Helghti: 200 mm
Cormants:

TEET RESULTSE

18.% - 25.6
ATIVE HUMIDITY i¥) 16 - 70 27.0  Tage {
(g) 120 - 150 149.8 ‘vapma |
15 g max.
15% max.
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ZINOIENT FAILURE AMALYEIS ASSOCIATES

Test and Engineering Canter
1850 W. Pinpacle Paak Rd
Phoeanix, Arizoma 65027

SID/HIII Lateral Neck Impact Calibration Test Summary

Tegt ID Mumber: SH&Q1 Tent Date: 0570572004
STID/HITII Mumbez: #0532 Tamt Time: 12:05
Comnents: 1248 27 calls

| TEST PARANETER SPECIFICATION | TEST RESULTS |
{=C) 20.6 - 22.2 '

AMBIENT TEMDERATURE 21.1  PAES
RELATIVE HUMIDITY () | 10 - 70 36.0  pase |
SPEED TRAP AVERAGE TIME (ma) --- 13.17 ===
INPACT VELOCITY _ {m/ &) §.89 - 7.13 7.0 PAEE |
IMMULGE - 10 ms msm) | 1.96 - 3.55 2.2 pass |
PENTULUM IMPULIE - 20 ms (m/m) 4.12 - 5.10 4.5 PAsd
PENDULIM IMPULSE - 30 ms (m/8) E.73 - 7.0l §.5 PARS
PENDULOM IMP [max] - 40-70 ms (m/s) .27 - 7.64 | 7.4  PASS
PENDULUM IMP [min] - 40-70 ms (m/s) 6.27 - 7.64 7.2 PA9§
PEAK TOTAL HEAD/NECK ROTATION {°) 66 - 82 §7.6  DASE
ROTATION PEAX-ZERO DECAY TIME {(ms) 58 - &7 §2.1  DASSE
PEAK MxocC {(N-m) 73 - 88 81.6 PASS
¢ PEAK-ZERO DECAY TIME . (m8) 49 - 64 52.3  ¥ASS
Ec PEAX TO ROTATION PEAK (me) 2 - 16 7.4  Fag@

RECORDED BY: i &2 -

—

APFROVED BY: ﬂ ":
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EXPOMNENT FALURE ANALYE!S ABSOCIATES _
Neck Laara Impact Tes Tant |0 BHAX ’ Date 582004
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EXFONENT FAILURE AWALYSIS ASB0CIATIE

Taxt and l:nginee-r::l.ng Center
1850 -W. Finnacle Peak Rd
Fhosnix, Arizona 85027

SID/EIII Lateral Neck Impact Calibraticn Test Sumary

Tapt ID Humber: SNH402
SID/EILI Humbera: #0532
Lommenta: 115

. Teat Dates 05/05/3004
Test Times 15:16

SFECIFICATION TEST RESULTS

AMEBIENT TBMEERATURE {*C) 4b.& - 22.2 41.1 FASS

RELATIVE HUMIDITY (%) 10 - 70 31.0  FAS®
ISPRED TRAP AVERAGR TIME {me) --= 13.16 -
IMPACT VELOCITY m/m) | 6.89 - 7.13 7.0 PSS
ENDULUM INPULSH - 10 ms (m/ @) 1.96 - 2.55 2.1  PASS
EMDULUM IMPULEE - 20 wa {m/\) 4.12 - 5.10 4.4  PASS
ENDULUM DMFULSE - 30 ma m/a) | 5.73 - 7.01 5.4 PASS
PENDULUM TMP [max] - 40-70 ms (w/m) | 6.27 - 7.64 7.3 DA8Y
PENDUIAM IMP [min] - 40-70 me (m/a) | 6.27 - 7.64 7.1  PASS

PEAK TOTAL EEAD/NECK ROTATION ({(°) 66 - 82 71.B PASS |
leOTATION PRAK-ZERO DECAY TIME _(me) 58 - §7 §1.9 g3
PRAR Mo (H-m) 73 - 88 §5.5  DAEE
IMxoc DPEAR-¥ERO DECAY TIME {ma) 49 - 64 51.7 - DAdS
PEAK TO ROTATION PEAX (me} 2 - 1€ 7.2 PASS

RECORDED BY: mil/
APPROVED EY: o

c-13




EXPONENT FALURE ANALYERS ASSOCIATES
Neck Lateral Impact Test ' Toat I0: SNA2 Dals: B/52004
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AYPORENT FAILTRE ANALYSIS ABBOCIATES
Tapt and BEnginesring Center
1850 ¥W. Pimnnacle Peak Rd
Phoenix, Arizona B5027
BID/HIII Thorax Lateral Impact Teat Bunmary

Taat ID Humber: ST403 Tagt Data: 05/07/2004

8ID/EII1 WNumber: #52 Test Tima: 10:89
Comments .
" SPECIFICATION | TEST REBULTS
19.9 - 25.8 21.1 PpASS
10 - 70 31.% PAER
-—= 23.58 --- 1
4.21 - 4.33 4.31 TARE:
37 - 46 3%.8  PASS
37 - 46 38.7 PASES
i5 - 22 <0.9 PAES
L

b0 9.8mp 1.000 t.070 0.500

q, 040 [ 8-F 1] B.0ED €. 070 O.DEn
Tima [oaa]

RECORDED BYs M_
APFROVED BY: M
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ITPONENT FAILURE AMALYSIS ASSOCIATES
Tegt and Engineering Center
1850 W. Plnnacle P=ak R4
Phoeanix, Arizona 85037

SID/EIII Thorax Lateral Impact Tegt Summary

Teat ID Mumber: ST404 Test Date: 05/07/32004
SID/HIII Numbaex: #52 Tegt Time: 11:38
Commant s :
? SPECIFICATION | TBST RESULTS
{BIENT TEMPERATURE . [°C) 18.9 - a5.6 21.1 PAGS
RELATIVE HUMIDITY (%) 10 - 70 36.0 FALS
SPEED TRAP TIME {ms) --- 231.58 .-
IMPACT VELOCITY {fm/=) 4.21 - 4.33 4.31 PASS

PER RIB ACCELERRTION {g) a7 - 46 4l1.1 PASS
ElB ACCELERAITION {g) a7 - 46 35.1 PABE
ER SPINE ACCELERATION {gr) 15 - 22 40.5 FRES

0.B10

C-18




EXPONENT FALLDRE ANRLYSIS RESOCIATES
Tegt and Engineering Center
1850 ¥W. Fiannacle Peak RJ
Fhoenly, Arizona 8§502%

SID/HIII Bhock Absorber Bench Test Summary

Tegt ID Mumber: 58413 Tast Dat=: 0571473004

BID/HI1Y Wumbar: Tegt Time: 8124
18.9 - 25.6 1.1 PAES
10 - 70 25.0 TARS
EPEED TRAP TIME {ma} -—- 312.75 -nw
IMPACT VELOCITY {m/a) a.74 - 6.40 3.10 PASE
SHOCK, ABSORBER FORCE () 871 1180 1025.0 PAdE
30.3 5.2 I5.0 PadR

RECORDED BY: @—CL_
APEROVED BY: M

C17




EXPONENT TAILTURE AMALYSIA ASSOCIATRR

Test and Engineering Center
1850 W. Pinnarcle Paask R4
Phoenix, Arlrona 685027

SID/EII1 Shock Absorber Bsnch Test Surmaxy

I Test ID NMurber: 55414 Test Datea: 05/14/2004 I

S8ID/EIII NMumber: #053 Test Time: B:50 |
Comments : - I

SPECIPICATION TEST RESULTS |

AMBIENT TEMPERATURE (eC) 8.9 - 25.6 21.1  FREE |
[RELATIVE EUMIDITY (%) 10 - 70 26.0  pABS |
SEEED TRAP TIME (ms) === 3307 —--
INPACT VELOCITY {m/B) 2.74 - 6.40 3.07 pass |
SHOCK ABSORBER FORCE () 854 1158 10638 FASE
EHOCK ABSORBER DISPLACEMENT (i) 30.4 35.2 34.9  PASE

oo v (R4
APPROVED B¥: M

18




AIPONENT FAILURY AMALYSIE ASSOCIATES

Test and Engineering Center
1850 W. Pinnacle Feak Rd
Ehomnix, Arizona 685027

41B/EITI Shock Absorber Hench Tept Suwmary

Tedt ID Number: 99415 Test Date: 05/14/2004
SID/HITI Mumber: $052 Teat Time: B:59

'SPECIPICATICK | TEST RESULTS

TRST EARAMETER

{"C) if.9 - 15.¢ 2l.1 PARE
(%) 0 - 70 a&.0 PARS
ISPFEED TRAF TIME {ma) - a3.50 -
[IMPALT VELDCTITY {m/ ) 2.74 - &.40 4.25 PANS

s:rmcx ABSORBER FORCE T 1720 | 2188 1748.4  YASS
31.7 | 37.3 36.4

RECORDED BY: _@Eﬁf_:._
AFPROVED BY: M

c-19




EXPONENT TAILURE AMALYEIS ASSOUINTES
Test and Engineering Centar
1850 W. Pinnacls Peak R
Phoenix, Arizona 85037

SID/HIII Shock Absorber Bench Test Bummary

Teat ID Mumber: SS8416 Tegt Dater 05/14/2004
| =rp/HIII Wumber: §052 Test Timer 9:06
SPECIFICATION

MEIENT TEMPERATURE (7€) 18,9 - 25.6
RELATIVE HUMIDITY {%) i - 10 26.0 DASE
|SPEED TRAP TIME {ms} ——- 33.76 -—
IMPACT VELOCITY {m/n) 3.74 - 6.40 4.28 DPARP |
SHQOCE ABSORRER FURCE (1) 17432 2214 1752.0 PABD

, SHOL? fmm) 31.7 37.2 3.6

AFPROVED BY: g

C-20




EXPONENT FAILURE AMALYEIS ASSOCIATES
Teast znd Enginearing Center
1850 W, Pionacle Feak Ed
Fhoenix, Arizeona 85027
SID/HIII Shack Absorber Bench Test Summary

Tagt IL Humber: SS417 Tegt: Date: 05/14/30C4

SID/HIII Numbay: #0513 . Test Time: 531

16.9 - 25.§ at.l

10 - 70 25.0

PABH

17.00

2!?‘ - Ev‘ﬂ 5-53

VARG

3588 4278 3613.7

o.oQ [0 0.4 r-0E 0.08 [ B R 0.}8 a.14




EXPOMENT FAILURE ANALYEIS ASSOCIATES
Tent and Enginearing Center
1850 ¥. Pinnacle Peak Rd
Phoenix, Arizona 85027

S8ID/HIII Shock Absorber Banch Teat Surmmary

Tagt ID Fumber: S5418 Test Daker
S¥D/EIII Humber: #0854 Tast Time: 9143

LME 18.9 - 25.6&

LATIVE HUMILDITY (%) 1c - 70 26.0 FAEE
SPERED TRAP TIME {ma} === 17.48 -
IMPACT VELOCITY {m/@) 4.74 - &.4¢0 .81 FaAEB

EHOCE ABSORBER FORCE {H) 1379 40423 35B9.4 2 DASE
33.1 9.2 36.5 PASE |

Idpiaoessst (]

ﬂcc;e.nnn BY: M
APPROVED BY: M




EXPONENT FAILURE AMALYSIS ASBOCIATIS

Test and BEngineering Center
1850 W. Pinnacle Faak Rd
Fhoenix, Arizona 85027

SID/HII1 lLumbar Spines and Felvis Lateral Impact Test Surmary

Tegt ID Rumber: SP4G3 Tegt Detar 0571172004
BID/HIII YWuxber: #0052 Tapt Time: 93111

MEIEN {°¢) 13,9 - 35.6 20.6  PASS
TS 16 - 70 3.0 FAGE
(ms} --- 23,61  auw
{m/8) 4.2) - 4.32 4.32 DAS®
(g} 40 - 50 46.0  PAss |
(%) 10% max 0.3 mss |

PELVIS RCCEL TIME » 20 g {ma) 3 -7 ' 6.3 PASH

0040 o050 9. 040 a2.o070 0000
RRCORDED BY. Sy L
APPROVED BY: _ T
G-23




ETPONENT FAILDRE AMALYSIS ASSOCIATES
Teat and Enginesring Center
1850 W. Pinnarls Peak R4
Fhoenix, Arisoma 85027

EID/HIII Lumbar Spines and Pelvis Latezal Impact Test Summary

Teat ID Number: SP404 Tept Date) O5/11/2004
SID/HIII Rumber: #0523 Test Time: 9:45
Commants:

TEST FARAMETER SPECIFICATION TEST REESULTS
PIVE EUMIDITY (¥} 10 - 70 30.0 PABS
SPERD TRAP TIME ma) - 23.48 -
IMBACT VELOCITY {n/a} 4.21 - 4.33 4.33 PARE
PELVIS ACCELRRATION {a) 40 - &0 40.8 PAES
ASCEL CURVE UNIMODAL? {¥) 10% wax 1.0% PASR
PELVIS ACCEL TIME » 20 g {ma) 3 -1 6.3 PARE -
R -
D ——— T ——— *
Ta
Iﬂ]
B 50
o /
l an AR}
a IE ; 1‘
S . W -




SID/HII CONFIGURATION VERIFICATION
without Chest Flesh Installad

DATE: 08008/2004
SID/HIE NUMBER: 052

L=

SEQUENTIAL VERIFICATION NUMBER FOR DUMMY™: _SC408

* Eor NHTSA Complianca teating cnly (Sequantial number baginning with “1*
ot the start of aach fiscal year's crash fest program)

Test Parameater Specification Moasuremant
SH |SEATED MEIGHT ety 807 mem
50Z mn — 520 mm
RM | RIB HEIGHT 19.1 1 ~205 n 809 It
LEFT 80 mm 100 mm |
IVOT HE — |
HP |HIFP OHT [ 201 Ret 100
RD | I8 FROM BACK LINE 225 mm — 243 nn 230 mm
Kk |KNEE PIVOT FROM | LEFT 511 mm — 528 mm 524 mm
BACK LINE RIGHT | 201in—-2070n 24
| v | KNEE PIVOT FROM LEFT | 490mm-505mm |___ 490mm
! FLODR RIGHT 193h=1890n 480 mm
| HW | HIP WIDTH af:_g‘“;:: ﬁ;’hﬁ“ 478 mm
| COMMENTS:

RECORDED BY: * ribd—t® DATE: _g_ééq/ﬁ{
APPROVED BY: o DATE: '&_‘ML




ENPOMENT FAILURE AMALYRIS ASSOCIATEE
Teat and Engineering Center
1650 W. Plonacle Paak Rd
Phosnix, Arizona B5037

SID/HIIT Head Lateral Impact Tast Summary

' Test ID Numbsr: SH411 Teat Data: 06/07/2004

gID/H11]1 Number #52 Tept Time: 15:02
Part Serial No: Drcp Esight: 200 mo
Comment s : H

" 18.9 - 25,6

10 - 70

120 - 15D

15 g max.

5% max.

RECORDRD BY: O
AEPROVED BY: _‘giﬂﬁﬂgﬂéﬂﬁﬁs'




EXIFPONMENT FATLURE ANALYAIR ASSOUIRTER
Tegt and Engineering Centex
1850 W. Pinnacle Peak R4
Phoenix, Arizcona 85027
SID/RIII Hmad Lateral Impast Test Summary
Teat ID Xumber: HSE413 Teat Date: 0670772004
SID/HITIT Mumber: §52 Teak Time: 17:34
I Part Serial No. 7231C Drop Eelght: 200 mm
I Comments :
ECIFICA:

SPECIFICATION | TEST RESULTS

ANBIENT TEMPERATURE [2C) 18.9 - 25.6 22.2 PAAR .
RELATIVE HUNIDITY %) 10 - 70 35.0 PASE
FEAK. RESULTANT ACCEL. {9} 128 - 150 147.8 rASE
PEAY LONGITUDIMAL ACCEL. (g) 15 g nax. 6.1 PASS
AOCEL. CURVE UNIMODAL? %) 15% max. 3.Bk PARR

0.o0o 2003 0. 004 L1 D.ook [-19 K-

RECORDED 3Y. _Mm—
APPROVED BY: M

c-27




EXPOMENT FATLURE ANALYSIS ASEOUCTIATER

Tegt and Engineering C=nter
1850 W. Pirmacle FPeak Rd
Phoenlx, Arizona 85027

SIH/HIII lLateral Neck Impact Calibraticn Test Summary

Teagt ID Humbar: 3SH411 Tegt Date:r G8/0773004
BID/ATIT Rumber: #052 Tagt Time: 15151
Commenkg:  130.0 de 27 calls

spEcIFicaTion | ST mEsours |

AMBIENT TEMFERATURE {°C) 20.6 - 22.2 31.7  wasg |
HUMIDITE (%) 10 - 70 37.0  DASS
SPEED TRAP AVERAGE TIME (ma) . 13,92 ---
INPACT VELOCITY (m/8) €.89 - 7.13 7.0  TAS8 ]
PENDULUM DMPULSE - 10 ms (m/a) 1.96 - 2.55 2.1  »as@
PENDULUM IMFULSE - 10 ms (m/a) 4,12 - 5.10 4.5 m:l
PENTULUM IMPULSE - 30 ms (/&) 5.73 - 7.01 6.6 vass |
PENDULUM IMF [max] - 40-70 ms (m/8) §.27 - 7.64 7.3 PASE
PENDULUM IME [min] - 40-7C¢ ms (m/B) 6.27 - T.64 7.1 PASE
; PEAE TOTAL. HEAD/NECK ROTATION (*) 66 - 63 71.8  DASS
| ROTATION FEAR-ZERO DECAY TIME  (me) 58 - 67 £1.7 DAAS
DEAK. Mxac {N-m} 73 - 88 B4.5  PAYS
C PEAR-ZERC DECRY TIME {ms) . 49 - 64 56.2  PASS
Ec PEAE TO ROTATION FEAK () 2 - 16 10.9  PASS'

RECORUED BY: AT
APPROVED BY: e




EXPONENT FALURE ANALYS)S ARSOOIATEA

Mack Lecheral Impact Tast Test I BN411 Dinder; &T2004-
120
oo o
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FXPONENT FAILURE AMALYSIE ASEQCIATES

Test and Enginesring Canter
1850 W. Pinmacls Peak R4
Thoenix, Arizona 85027

BID/EIII latersl Neck Impact Callbraticn Teat Summary

SID/HIII Mumber, #052 Teat Time: 16124
i Comments:  120.0 d_eg, 27 qe_].tL —

AMEIENT TEMFERATURE {(*C) 30.6 - 22.2 21.1  DASS
| TIVE HUMIDITY (%) 1¢ - 70 | 3.0  PASS
PERD TRAD AVERAGE TIMR (ma) --- 13.22  -ae
| IMPACT VELOCITY (m/s) §.89 - 7.13 7.0 PASS

PENDULAJM TMPULSE - 10 ms (m/=) 1.96 - 2.5B 2.1  JASS

PENDULUM IMPULEE - 20 ts {m/B) 4.12 - 5.1 4.4  PASS

PENDULUM IMPULSE - 3¢ ms {m/ @) 5.73 - 7.01 £.5  PASS

PENDULUM IMP [max] - 40-70 ma {(m/s} §.27 - 7.64 Tod nss-j

UM IME [min] - 40-70 ma {mV/'s) §.27 - 7.54 7.1 PASS

PEAR TOTAL HBAD/NECK BOTATION (%) 66 - B2 73.1  PANS

ION PEAK-ZEEO DECAY TIME (ma) 58 - 67 61,1  PASS

PEAK Mxoc (H-m) 73 - 88 6.3  PARR

htxoc PRAK-EZERO DICAY TIME {ms) 49 - 64 56.4  PASE

E PEAY, TO ROTATION PEAK {ma} 4 - 15 2.3 PAHS

mm BY. ragﬁ —
AoPROVED BY: A,




EXPONENT FAILURE ANALYES ARSOCIATER

" Nack Latersl impaci Toet

Text I0: SN442 Date: &/7/2004
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AXPONENT FATLTRE AMALYEBIER ARSOCIATES
Test and Engineering Center
iB850 W. Pimmacle Peak R4
Fhoepix, Arizona 85027

SID/HIII Thorax Lateral Impact Test Summary

Tagt ID HMumbera: ET4039 Test Date:
SID/EIII Rumber: B52 Tagt Time:

DE/03/2004
15:1Q

20.0 DASE
(%) i0 - 70 31.0 Damd
{ma) - 23.69 -
{m/@} £.21 - &4.33 T 4.29  PAgg
{g) 37 - 46 42.7 PpASS
{g) 37 - 46 37.3 PASS

() 15 - 33 19.7 TAEE I

o.ain o, 448 -]
Tims [rac]




EIFOMNENT FAILURE AMALYEIS ASSOCTATES

Tegt and Enginesring Center
1650 W. Pinnacle Bsak Rd
Phoenix, Arizona B5027

SID/HITII Thorax Lateral Impact Test Summary

I Tagt ID Mumbexr: ET41D Test Date: 05/03/3004

| SID/HIII Mumber. $52 Test Time: 16:43
! Comnents
. “TEST PARAMETER ] EPECLFICATION

IAMBIENT TEMPERATURE i*C) 1.9 - 25.8 20.0 PAER
RELATIVE HUMIDITY [ir} 10 - 7O il.¢0 pp t |
SPEED TRAFP TIME {ma} - 43.59 -
IMEACT VELOCITY {m/e) 4.21 - 4.233 4.49 PABR

URPER RIB ACCELERATION

tq)

A7 - &5

43.7

__-.-_.....__n---—nlml-—---liﬂ-ilﬁ_‘—lj
RIEB ACCELERATION {a) At - &6 33.7 FARH
BPINE ACCELERATION (g} 15 - 22 20.1 Tadd

APPROVED EY:

C-33




EXPOMENT FAILDRE AHALYSIS ASHOCILTER
Test and Englneering Center
1BED W. Pilnnacle ¥Peak Rd
Phoenlx, Arizona 85027

SID/HIII Shock Abmarber Bench Test Sumrary

M
Tegt ID Number: SE&425 Test Date: 067043731004
BID/HIII Mumbaer: #052 Tegt Time: 953
Loommenis 3 —

~ TEST PARAMETER SPECIFICATION | TEST RESULTS
IANRIENT TEMEERATURE ] 18.9 - 25.6 20.0 PASN

RRLATIVE HUMIDITY (¥} 0 - M a6.0 PADE
SPERD TRAP TINE {ms) —-= 33.36 -—=
(m/m) 2.74 - §.40 2.05 PDass
(N} 43 1145 1056.5 PARR
{mm} 15,2

a.13 a.1d 0.18

0.13 .14 9.1F

RECORDED BY: W_Q,_
APPROVED BY« m




EXPONENT FAILURE AMALYSIS ASSOCIATER

Test and Eaglnsering Center
1850 W. Pinnacls Peak RA
Pheenlx, Arisona 85027

BID/HIII Shock Abaorbar Bench Test Summary

Tast ID Number: 855436 Tegt Date: 06/032/2004
SID/HEIII Wumher: $052 Tagt Time: 10103

EEECIFICATION TEST RESULTH -

18,9 - 25.6 20.0 PASS
10 - 70 26.0 PAss |
- 33.33  --- [
2.74 - .40 3.05 FABS
840 1140 1061.8  PA@S
30.3 35.1 34.1

9. 50 a.ba 0.4 a.0% 008 0.12 el R a.18
45 .
40 |
! 35
1] w\.‘
an
16 ra e
16 il o,
B Al oy
o N
-5
. 6.08 0.4z a.04 0.8 o o.1a 0.1z 0.4 0.18
as [wwn]

RECORDKD 21 7=~ =

APPROVED BY: e




EXPONERT FAILURE AMALYSIE ASSOCIATES
Teat and Engineering Centexr
1850 W. Pirmacla Peak Rd
Fhoenix, aArizoma 45027

BID/HIII Shock Abmorber Bench Test Surmary
I Teet ID Hunber: BE427 Tast Date: 06/02/2004 -1

SID/HII1 Wumber: $053 Tagt Time: 10:10
Cotment §:

SPECIFICATION TEST RESULTE - |

TEST PARAMBTER

IENT TEMPERATURE {*C) 18,9 - 25.5 20.0  WAlS
[RELATIVE EUMIDITY (%) 10 - %0 26.0  rass |
SPEED TRAP TIME (ms) == 23,78 =--
IMFACT VELOCITE (m/s) 3.74 - 6.40 4.27 TASS

1739 2211 1743.2
31.7 37.2 36.4

o kBREBES

= 1
[- -]

4.1 d.14 2.18

RECORDED PBY: 'M —
APPRCVED BY: M
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EYDONEWT FAILTRE AMALYBIZ ASSOCIATED

Teat and Enginesring Centex
1850 W. Pinnacle Pmak R4
rhoenix, Arizona 85027

BID/BEIIT Shock Absorber Hench Test Summary

w
Teat Date: 06/03/2004

Tast ID Rumber:

82428

§ID/HIII Humber: $05%

Tegt Time=:

10116

BPECIFICATION TEBT RESULTE
18.9% - 25.6 20.0 A3y
10 - 70 26.0 DA8S
- 43.594 -
2.74 - &.40 4.34 PASS
1714 2182 1721.7 FASS
31.7 37.4 36.5 PARBE

4.13 o.la

216

HRCORDED BY:

APFROVED EY:




EYPOMENT FAILURE ANALYHIS ASBOCIATEE
Test and Engineering Centar
1450 W. Pinnacle Peak RA
Fhoanix, Arizena B5027

SID/HIIT Shock Absorber Banch Test Summary

Tapt ID Number: 55429 Test Dater 06/02/3004
SID/HTII Number: ¥#052 Tapt Time: 10:36

I Coamneritsn

| 2 SPECIFICATION
AMBIENT TEMPERATURE {oC) 1.9 - 25.6 0.0 PAHS
RELKTIVE HUMIDITY (%) i) - 70 25.0 PASS
[EPEED TRAF TIME {ms) - = 16.92 -——
IMPACT VELOCITY im/e} 2.74 - 5.4D 6.00 DPARE
1525 4310 3545.7
33.3 39.8 . i5.4

I -9 ] 0.08 -4 £ 3 0,11 0. L4 Q.17

|

....... _J
.
i
e
My
.
o
008 n.10 0.1z 0.14 0.3E




EXPCHNERT FAILURE AVALYISIE ASSOCIATES

Test and Engineering Center
185¢ W, Rinnacis Peak R4

Phoanix,

Ardiecna 85037

SID/HIIL Shock Absorber Banch Test Surmary

Test ID Number: B88430

Test Dabe:

DE/02 /2004

SID/BIIL Number: #052

Tagt Time:

10:35

18.9 - 25.6 20.0
TIVE BUMIDITY (%) 10 - 70 36.0 DPASS
SPRED TRAP TIME {ms) --- 16.56 --—
|IMFACT VELOCITY im/a) 2.74 - 6.40 5.98 PAEE
|5BCCX ABSOREER FCRCE (N} 3597 4280 3612.5  PASS
SHOCK ABECRBER DISPLACEMENT  (mm) 13.3 39.4 36.5  FAEs |

0.l a.04

bl 0.1% 0.1

0.5




EXPONENT FAILDEE AMALYSIS ASSOCIATRS
Tept and Enginesring Center
1850 W. Pinnarcls Peak Bd
Phoenlx, Arizoma B5027

SID/EII1 Lumbar Spine and Pelvis Lateral Impact Tast Summary

Test ID Numbar: EP409 Teat Date: 06/04/20Q4
SID/EII1 Number: %052 Tast Tiwme: %118
Commenta:

I ———im T T

“TEST RESULTE |

AMBIENT TEMEPERATURE 1B.D - 25.6§

RELATIVE HUNIDITY %) i0 - 12 2B.0 PARE
PERD TRAP TIME (ms) --- 23.67 --- |
IMPACT VELOCITY (w/m) | 4.21 - 4.33 4.29 yass |

(gl 40 - 80 45.8 PABH
(%) 10% max 1.64 FASE |}
(ms} 3-7

APPROVED BY: >




EXPOMENT FAILIRE AWALYSIE ANSOCIATES
Teat and Engineering Center
1650 ¥. Pinnacle Feak Rd
Phoenix, Arixona 85027

. §ID/EIIT1 lambar Spine and Pelvia Lateral Impact Test SummaAry

Tegt ID Humber: SP410 Tapt Dates 06/04/3004
SID/HILII Hunbar: g:us: Tegt Time: 7154

18.9 - 25.6 20.5  FASE |
RELATIVE EUMIDITY Y 16 - 70 28.0  PASS
ISPEED THAR TIME (t8) P 23.67  a=- |
IMPACT VELOCITY (/8) | 4.21 - 4.23 2.25 TaBS |
PELVIS ACCELERATION (e 40 - 60 50.0  Dass
ACCEL CURVE UNIMCDAL? %) 10% max 0.9% DASS

VI8 ACCEL TINE » 20 § {ms) 3 -7 .3 vass |
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VEHICLE TEMPERATURE/HUMIDITY DATA

TEST DATE TIME

JOB NAME: Rigid Pola Side Impact Tost

JOB NO.: PHORBA2

Omega
C40103 5A19/04 3:59 P.M. Temperature/Humidity Recorder Exp o
Model Neo.: CT485-RS Onent
Serial No.. 21985 Failure Analysis Assoeiates
- Cal, Dus: §30/04
C-43
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Appendix D Test Equipment List and Calibration Information




TEST EQUAPMENT LIST AND CALIBRATION INFORMATION

Dummy netrumanistion
Serinl No. Merwfacturer Last Calibration Date
Haad CG X 12823 Endeveo D2/20/04
Head CO Y C15643 Endevco D2/26/04
Head CG Z C15677 Endevco (2/26/04
Neck Force X Be Denton Q30204
MNock Forca Y Be Denton Q302404
Neck Forca Z a8 Denton /02704
Nack Moment X 2] Danton DAR2R4
Neck Moment Y 88 Danton DAT2A4
Neck Moment 2 88 Derkon 08/02/04
| Upper Rb AETRS _Endsvco 03/08/04
Lowar Rb A13118A _Endevco O3/0s/04
Lowsr Spine A13195A Endevca 03/09/04
Palvin A13115A Endevees 03/18/04

Remarks: Nona




: Vahicle Instrumentation
® Serial No. Menuimciurer. | Laet Callbmation Dete
: Vehicle CG 00 ABEA Endevco 03/28/04
® Vahicle GO () ASBE Endevco Q3/26/04
® Vehicls CG (Z) ABSM Endaves 03/26/04
& | Vihicle C3 Rall Rate 36638 Bystron Donner 1103/03
® Vehicle CG Plich Rete 12577 Systron Donnar 11/03/03
@ Vehicla CG Yaw Rate 9278 Systron Donnar 1140303
@ Left Figor Sl [¥) Z2120 Entran DV20404
@ | Left A-Palar 1l () 9844 005 1.C.Sansom D5/13/04
@ Laft A-Pillar Low (V) 9844-004 LC.Sensorm 05H13/04
® Left A-Pilar Mid {¥) §844-011 1.C.Sensors 05/13/04
¢ | Laft B-PIlar SiIl {¥) §844-013 .C.Sensars 05H2/04
. Left B-Pilar Low [Y) 844042 .C.Bansors 05/13104
® Lef B-Pllar Mid (Y) B844-1MD .C Sensars 05/1:3/04
® Driver Seat (Y) 9544-003 L.C.Senscm 05/13/04
: Lef: Door Low () 0844-006 .C.Sensors Q5/13/04
=4 Laft Dogr Mid (Y) £844-001 .G Sensors 06/13/04
| Le#t Door Usper (Y) __8B44-102 LC.Senaore 05/13/04
: Engine 0O Z1681 Eniran 02004
| ® Englne {Y) Z18B5 . Enfran O/20/04
® Firewall (Y} Z1988 Eniran DA/22/04
® | Right Roof {Y) 21831 Eniran 03/22/04
9 | Right Floor Sill {Y} 21838 Entmn DBZ2A04
@ Rear Dack (X) 22179 Entran 0318404
@ Rear Dack (Y) 22008 Entran 03H9/4
@ Ramarka: _None
®
®
@
@
@
@
® D-3
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