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SECTION 1

PPN OQF CORMPTIANUT TEST

This 30 mph rear moeving bamrier impact Lesl is geud of Lthe Federal Molwr Yohicle Salely Standard (FIMYS3)Y 3010
Comphiaonce Tesl Program comlocted for the Naticmal Higlhway Traffic Safory Adnioisvanon (NATSAT By Yeslian
Lnginecring undder Contract N, TPTHNH22-01-C 01025, The purposc of this teat was to determine 1if the subjeet velicla, a
20003 Saak 9@ 3 4 Draor Sedan, meets the performance requirements of FMYSS Mo, 301, "Fuel Svatem Tntegrity." This
compliamnce wst was conducted vaing the regquirements found in the OWSC Laboratory Test Provedure Mo, TP-301.03, doeed

Tekrnaps 28, 2003,

1-] EOa3-FL-11




SECTION 2

COMPLIANCE TEST RISULTS SUMMARY

ALT32.5 ke 2003 Spabhe-3 4-1300r Sedan wis impacted Sroo the rear by an 1797 ke moving barrier aca velocity ol 473
kph20.4 mph), The rest was performed by Veridiao Bogineering on July 23, 2003

The test yehicle was cquipped with a 2.1 liter fuel tank which was fillad to 92.5 percent capacity with stoddard flaid
prioe to impact. For tha purpose of wequiring inlormalion for applied research, cne instrumented Purt 572 E S0 pereentile
male Anthrapancrphic Test Deviee (ATD) ard one instromeneed Part 572 0 5th percentile female ATD were placed inthe
driver and right ffonl oecupant seating positions respactively and vurious insramenis were added o the test vehicle.

Research dula is preseoed in 0 separale report,

‘I'he crash event wis recordod by weo hizh-speed camenas and one real-time camera, Camera localions umd odher periment
camera information arc found on pages 3-9 and 3-10 of this report. Pre- and posi-tesl photographs of the vehicle can be
fraund in Appendix A

There was oo fuel sysremn fluid spillage following the impact or doring any porann of the siadic rollover lesl. The

average vehicle longimdinal crush was 237 millimelers. The vehicle appeared to comply with all the tequirements of
FMY 55 MNo. 301 "EFuel System Insegrity.”
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DATA SHEET 1
TEST YEHICLE SFECIFICATIONS

TEST YLIICLE INFORMATICMN:

YearMakeBiodel Body Siyle: R MWk Saah 9-3 4-Thiwor Sedan e
NHTS A No.: CANI W : Crlur: Gray .
Engine Dula: 4 _. Cylinders; CIDy, 20 Liters; - oc
Flacemenl: - - .I_.m]girudinnl ar In-Tine; . x Transverse or Lateral
Transmission Datu: 4 Speeds; - Mamal; X Aawtomatic; X Overdrve
Eanal Drive: - Reor Wheel Drive; X Front Whee! Drive, - Four Wheel Dmve

Majow Cptions: X ASL; X Powd Mecring, X Power Brakes

X Power Windows, X Power Duor Locks; . X Til Wheal
Date Received: April 11, 2003 : Odometer Reading 21 km
Selhng Dealer: The Diorschel Saah Cogntry
-8 Address: 3317 Weet [lentieita Road Rochester, NY (4623 N

DATA FEON VEHICTE'S CERTHACA TION { AR

Vichicle Munufactured by: C . Saab Auwtomobile AB

Date of Manufactur: Feh 03

WM Yﬂﬂfﬂd'ﬁlﬂ:ﬂ TA5257

GVWER: 1950 ki CAWR-FRONTT  B125 kg GAWHR REAR: 1012 kg
DATA FROM VEHICLE'S TIRE LABEE -

Tacation of Placard o Vehicle: _,.H._ Digiver Door

Recommeaded Tire Size: o P2L5/351R16 93 H .
* Reocommended Cold Tie Prosswrc; FROMNT: 240 kla;  REAR: 220 kPa
DATA FROM TIRE STDEWATLL:

Sire of Tires om Test Vehicle: F213/55R1093 H Manufactures: Pircili

Tire Pressore with Maximum Copacity Vehicle Load: FRONT: 300 kPa: REAR: 300 kia

Type of Spare Tire: TI125/85 K16 390
VEHICLE CAPACITY DATA:

Type of Frunl Seats: - lench; X RBucket, - Split Bench

Mumber of Clecupants: & oo 3 Rear; 5 Tomsld

Wehicle Capacity Welzht (VEW) 421 kg
Mo, of Occupants s ORO04 kg o302 kg
Rated CargodLuggape Weipht {RCLWT = 0.8 ke

“Tire pressurg used Ter Lest

32 #655-F301-11

v T




1247 A SHITHT 2

FRE-TEST DATA

WEIGHT O TEST VEHICLE AS RECEIVED FROM DEALER {with maximum fluids)= DDW:

Right Front = 4535 kg Righr Brar — 2815 ka
LeftFront = 468.5 kg Left Rear = 308.5_ ks
TOTAL FRONT = 921 kg TOTAL REAR = 590 kg
TOTAL DELIVERED WEIGHT = 1512 ke |
% of Lol Front of Vehicle Weight = o] W of Toral Rear Weight = 30.0%
CALCULATION OF WERICLE'S TARGET TEST WEIGHT:
Tukal NRelivered Weight 2= 1512 ke
Raled Cargo/Luggape Welght (RCLW) = BOLS ko
Weirhl ol 2 0572 Durunies, 7d4.4 kg = 143%.8 kg
TARCET TEST WEIGHT = [Tdi.f kg
WEIGHT OF TEST VEHICLLE WET'H TWO DUMMIES ANID T17T  KGOFCARGO WEIGHT
Riglt Fronl = 51210) kg Right Rear = 3215 ke
Ledt Front = 3460 kyp Left Bear = 30 ka
TOTAL FRONT = 1068 ky TOTAIL REAR = - 6.5 ke
TOTAL TEST WEIGHT = 17325 kg
& ol Total Fromd of Y¥ehicl: Weight = 61.6% of Tolal Bear Weisht = 35 AT
* Weight of Ballast Secured in Wehicle Trunk Area = 0 kg
Type of Ballast: Mone
Wethod of Securing Ballast: Mol Applicable
Vehicle Componeols Removed for Weight Reduction: Vehicle Dartery
YVEHICLE ATTIIUDE (all ditmension in oollinetersy:
AS DELIVEREEX: EF 694 LI 685 HE ai7 LR HB3
AS TESTED: EF 6/ LF 66  RHE 678 LR 674

Vichicle's Whee! Base: 2075 (i
Location of VYehicle's C.G- 1024 mitlimeters rearward of {tonl wheel cenler,

FUEL 5YSTEM DATA:

Fuel System Capacity From Orwner's Manval = _ei1 i

Usable Capacicy Figure Farnished by COTR = 621 fitezs

Test Volume Ranpe (91 w0 94F of Usable Capucily) = 56.51 i 5837 lilets
ACTUAL TEST VOLUME= 374 liers {with entire el system led)

# Hallast weight includes the RCLW, the weipht of drained velicle fluids and the weight of any removed vehicle

compunems lesy the welght of onboard instrunentation, cameras, 2nd handware,

1.3 RG53-F301-11




DATA SHEET 2 (continued)

FRE-TEST DATA
FUEL SYSTEM DATA {continned):
Test Fluid Type: Staddard Solution
Text Fluid Specific Gravity: 0.764
Test Fluid Kinematic Viscosity: 0.96 cenlistokes
Test Flutd Color: Crange ("red” 1 prefermed)
Type of ¥ehicte Foel Pump; Electric

Elecirie Fuet Punp Operation with Tgnition Switch ON and Engine OFH -
Euel pump operated.

Dlails of Fucl System:  The fuel tank is centered ahead of the rear axte with the foel lines running inheard of the

right {rame stilfener. The fuel door is on the right side of the vehicle behind the rear axle.

Comments:  None

3-4 d633-F301-11
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DATA SHEET 3

MOVING BAKKIER DATA

WLELGLEE OF MOYING BARRILR:

Bighl Fromm = 49 Ly
Bt Frum = 455 49 ki
TOTAL FRONT = 10048 kg
TEXAL BARRIER WERHT = FTU6.H

MOVTNG BARRIER DIMENSTONS:

Right Rear = a7 ke
Lefl Rear - 3983 L
TOTAL EEAR = 79240 kz
kg '

Barrier Face ezl

Rarrier Face Widih:

1524 mm

[us1 HHITY

Rarrier Face Gronnd Clearance: 127 mn

Troad Wihh:

YWherl Base:

Towation of UAG0:

1511 min
8 mm

x: 1334 mmn rearwand of font wheel conrer.

Y: 4] mm froom luonginadinal- verlical plane of symmelry.
£ ald  mm aheve pround.
MOVTNG BARKIER TTRES:
Vianafacirer _“_ Classic
wladel: Foly |V
NS ELH 21515015
Recommended Muox Prossore: 14l Hra:
MOVING DARRIER ABOET 57T5TEM:
Type:  railing cuble
i
e e
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DATA SHEET 4

PORST TEST IMVIA

IYPEOF TEST:
Type vl Text: _ Trar Barricr lenpact Angle: g
Tusl Trade: Taly 25, 2003 Tk 1317 Tomperalure 258
¥ehicle NLIFSA No: C30310 YN YEIRADEATNR297
Reguoired Impact Velocity Rangs _46.5] 0 4812 kph
BARKIE IMFACT VELOCTTY: (Speed traps within 3 feet of impact plans.)
Trap Mo | = 473 kphr Trap Nen 2= T B,
Averaue lmpact Speod = 473 kph
VEHICLE STATIC CRUSH:
Wehiche Tangthe
FreTest  Left= 4520 €L = 4630 Right = 4520
Post-Test Left= - L ¥ 3396 Riptt = 3R
Crush [ 2| 233 3 GL = 240 Kight = 235
AVUERACH = 237 millimeters

4ess-Ta01- 1)




TEST YERICLE NIFLS A MO

1A EA SHERT 4 (continued)

PESTTEST DATA

CME )

Yelucle Mz /MakeModcel:

TEST DATE:

July 25, 20413

Zﬁﬁ'ﬁ Saak -3 4-Door Scedan

“Test vehicle fuel tank filled w 915 19 9-H4 o manuficnmrer's "osable” capacicy and with clevinic fuel purip opecating {if it
will operate without engime operatinn). Dart 572 esl duimrnics lovated ak each front demignated seuting posilion.

P e L I e L L L P F A A A e s P P B R T L LR EEER S RS S EE PN E LR e s L R L e e R e R E R L FE S RN

TEST VEHICLE IMPACT T'YPL:

- Pronts] {4228 kph tacpa velociy}

FUEL SPHLACT MTASUREMENT:

SOLVENT SPILLAGE DETAILS:

Moné

- Obligue (4228 Lph rarget veloctyd with

ST ECLing

“barrivr l4oe Hist

- © [deiverfpasseneer) side

X Rest Moving Harrier (4228 kph tarpet veloezlyd

Laterzd Moving Bamier (3219 kph vargel welociiy)

k2

Eron impact andil
vieliacle rdfinen
UL HSG

1o Bive minnta
period afler vehicle
MCHLLON Coasces

Fur noat 23 eniiies

ACTOAL MaX ATIOMWED
a Mo
U_ 28 u
0 28 ghmin.

T
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DATA SHEET 5
SUATIC HROLLOYER TEST DATA

Tl 7 TAMYSES 0. 3H - STA T ROLLOVER

EATA STINRTT

Vizhicle: 20007 Sagh 9.3 4 Poor Sedun

18D

1. DETERMINATION OF SOLVENT COLLECTION TTME PERIOE:

M ISA Mo A0S LT

270

Kollover " Rolation Time FMVES 301 Total Time Mok Whaole
Kare (apes 1-3 mind Hold Timne: Co I‘v}tnu[e Lnterval
- T [mipwes| 15 |seconds| 5 pminutes & minules| 15 [seconds] 7 [moauies
WY F |1 fminutes| 06 Jwecomds] 5 jminutes £ mimules| 6 [secomds| 7 mines
| 180e-270F | mnutes| Gl |seconds 3 miautes| & nHnls 1 gecondel minuwy
27673600 | Pwinutes| 08 [sccombs) 5 [minutes fi minules| 4 fsecoods] 7 [minoles

11 FMVSS 301 REQUIREMENTS: (Maximum sllowable selvent spillage):

l-irst 5 MEnukcs Trumn vasel of tatation | fith miin. 7th min. Hih II]iIII."IE;li‘ 1gguired)
112 s 2t g Y
FE ACTIIAL TEST VEINECLE SOLVENT SPILLAGE:
Euvllover First 5 n;i-n.ul:.:s Gih min, THL Mt &ih nﬁn (il regLinred)
Stage from pnsct of rotalivn (g) (g} o} {z)
(K - S 0 0 0 N/A
ot - 80 o Lt i} MNIA
182707 | 0 _ 0 ¢ N/A
TIPS 0 - 0 0 NiA

Note:  Recond spillage for whole minuke inlervals ondy as determined aboae

IV, SOLVENLD SPILLAGE TOCATHING L

3-8

_Rnllllm'er Spillage Location
Stige R , C e - o
e L ) None
90° 1807 o  Nem
180017 o None
| 272600  None L - .

B65S FI0L-11




ATA ASHEFT 6

HIGH SPEED CAMERA LOCA TTONS

REAL TIME CAM EHP;_"'

KO STEEL GHHTINE‘ ALLOWED OWER PHOTG PIT

CONCEETE PAD

TOW ROAD

TOP VIEW

MOVING BARRIER

SN

SO (oL

e

PHOTO FIT

5

LEFT SIDE VIEW

39

e el . A 41 s e rmempE mmI o f s S e e — — ———— i+ o 1+ W T | 3

655 F30] 1]




DATA SHERERET f- fl:n-rlTillllEdb

HIGH SPEED CAMERA LOCATIOMS

NHTSA Nos o 3510 Yehiole - 200% Xaah 9-3 4-1oor Sedan
CAMERA CAMERA POSTTILHNG friom)* ANGLE** LENS SPEEDY
MO WikW X ¥ 7 {degrees) {eruent?} {fps)
L Real-Tive Camora - - - 24
2 Righl Sude View 17323 1954 1138 ] i3 10K)
3 Lefl Side View 164 39 1222 L300} 0 33 LK)
¥ehiclz Front Underbody
4 Yicw 1} 20001 - | D6 S 13 1K)
Yehicle Mid-Seceion
3 Underbody View 1] 1825 - 1956 a0 13 1050
“ehivle Rear Undeitrdy T
1 ¥icw 0 755 - | %50 a} 13 10015
7 Moving Barrier View 1) 1] 2515 - [ 108 1.5 1000
5 {hverhead Chvera]l View -508 ] )0 -0 13 1005
of Cmboard Driver Yiew - - - - ] 1000
Lo Onboard Tassenger View - - - - l 100}
= il plaest o monora centerfine (+ e el of rail)
Y = (ibin plane to impact location (+ abead of Enpuct locationy
£ = lilm planc w ground {+ above gecund)
** = referenced to horizoatal plane
T Buseurch cameras.
3-1a Beas. B3 -1
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Appendix A

PHOTOGRAPHS
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Figure

A-l
A2
A3
NG
A3
AR
A
A
A
A-10D
ATk
-1
A-13
A4
A-18
MA-11
AT
AR
AT
A=)
A
n-217

LIST OF PHOTOGRAPHS

Photograph Tinle

PERE-TEST FRONT Y1IEW

PONT-TLEST PROMT VIEW

PRE-TEST LEFY SIIE VIO

POST-TEST EERT S1LE V1EW

PRE-TEST RIGHT SLIE VIEW

POST-TEST RIGHT STDE VIEW

I'RE TEST RIFAR VI

POST-TEST REAR VIEW

FRE-TEST LEIT FRONT THREE-CATARTER VIEW
POST-TEST LEFT FRONT THREE-QUARTHER ¥IEW
PRE-TLEST RIGHT REAR THREE QUARTLR ¥IEW
POST-TEST RIGHT REAR THREE-HIARTER VIEW
PRE-TEST FROMT UNDLERDODY WIW

BOST- ST FROKT TTHNEERBODY VIEW
PRE-TEST REAR UNITERBOIY VIRW
POST-TEST REAR UNIERHOLY VIEW
CERTIFECATHIN PLACARL

TIRE PLACART

ROLLOVER

ROLLCIWER 18-

RONLLEWHER 2707

ROLIOWER 360

M-l4
M-S
A-l6
A-17
MR
A-19
A2
A2l
A-22
A-23
A-21
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