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SELTTION |

PLURPCSH OF COMPLIANCE TEST

This 3} miph rear moving barrier tmopact 1est 35 part of the Federa) Motor YVehicle Safely Stamdard {FMY55) 301
Complignee Test Program condueled [or the Mutienal Highway Tralfic Salety Administraten (WHTSA) by Yoridian
Engincering under Contract Mo, DTNLZ2-01-C-0102%, The purposs of this test was o Jderernne if the subject vehicls, o
2003 Yolve YA Btation Wagon, mwels Lhe performance rogquircinenls of TMYSS No, 301, "Fuel Systen Integrity,” Ths
cornplinnee Lest wis conducted using the regpuirerpenls fouod wthe OV Laboratory 'Test Procedues Mo, TE-300-03, dated

Febraary 28, 20003,

11 Beas5-T201-10




SECTION 2

COMPLIANCE TEST RESULTS SUUMMARY

A LBTE Y g 2003 Volyo Y 70 Startion Wagon was impacted from the rear by an 747 ke moving bacrier al a velocity of
461,51 kph (289 mphy. The tesl was performed by Yeodian Eaginecting oo July 22, 2003,

The test vehicie was cquipped with a 790 liter Toel tank which was filted 10 02 percent capaaily with stoddurd luid prier
W lpace, Acldilioral baflast (204 kg) was secwred in the engine codpartmot!, arey,  Hor the purpose of acquining
intopmation for appliad research, one instrumented Part 272 (3 5th percenlile temalz Anthropamorphic Test Deviee (AT
ol ane instrimented Park 372 B A0th pereentile male ATD were placed in the [mont occapant seating posilinms and various

instooments wete added to the test vehicle, Research dalais prosented ina scparate report.

1'he crash evemt was recorded by ten high-specd cameras and ane real-time camera. Camara lecarions and other
pertinenl comery inlormotion are lond on pages 3-Dand 3-10 oF this report, Pre- and post-tes| pholosraphs ol the vebicle

can he found in Appendixz A

‘I'here was no fuel system Muid spillage Tellowing the impact ot during any pottion of the static collover tesL The
average vehicle longitudina erush was 238 milimeters. The whicle appeared 1w comply with &1] the reguitcments of

FRIWVES Me 300 "Fuel Systen lntezrily,”

2-1 BEIF-F30-10




SECTIOMN ®

COMPLIANCE TEET DATA
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BATA SHEET I

TUST VELNCEE SPLECLICIC A THHNS

TEST VEHICLE INFORMATICN:

YearMakeModel/ T ody Suyle: 23 Volvo V70 Sion Wagon
NHTSA No.: CIS000 : Lo Rlack
Engine Dala: 5 Coylinders: - Tl 24 Liters; - ..
Placement: - Taomgiuwdinal or Ta-Tine; X Tramsvemse or Laleral
Transroisston Datu 3 Speeds; - Manual: i Awlomatie; X Overdnive
Final Dirivye: - Fuar Whoel Drive; X Vront Whiee] Dirive; - Tiour Wheet Drive

Major Oplions: L3 a4 R Power Steering; X Power Brikes

X Power Windows: X Power Door Locks; X Tilk Whee!
Dl Beceived: AN : Cxloumerer Beading ' '254 km
delling Bealer: . Best Malrs L
# Addrcss: L L300 Dladversity Ave, Bochester, MY 14610

DATA FROM YEHICLES CERTIFICATION LABEL:

Yehicle Mannfaciared by: o o Wolvo Gothenburg Sweden
Date of Manufactare: 0103
WM o B TYISWOITII23193%
OVWR: pi ey kg CAWR-FRONT: 1057 ke; GAWR REAR: FL120 kg
DATA FROM VENICLES TIRE LAREL.
Locaton of Flacard on Yehicle:r  oel filler door
Recommended Tire Size: T195/05R 15
* Recommended Cold Tire Pressure: FRONT: 221  kPau REAR: 207 kPa
DATA FROM TIRE SIDEWALL:
Stze of Tires on Test Vehiele: P123/65R13 Mannfachirer: Michelin
Tire Pressure wilh Muxirnum Capacity Vehicle Load: TEONT: _ 33  kFa. HEAR: 3 kPa
Type of Sparc Tive: Temporary T12R/BIRTT
Y¥EHICIE CAPACTTY DIATA:
TFype of Fromt Seats: - Bench: X Bucker. - Split Bench
Mumber of Oevopanis; o '_2_ ) _____'__I"rc_)nl', ] Rear; i Total
Yeliche Capacity Weipla (YVOW)r = o AnE kg
Mo, ol Ovopanls x 6804 ke = 34002 ke
Rated Cargodligeage Weight {RUTW)Y = . BlIA ke
*lire pressure wsed for 1es0
32 BOSS-F30H-10
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DATA SHEET 2

FEE-THEST 12ATA

WRIGHT CF TEST YVEHICLE A8 EECEIVED FROWM DEALER  (with muxinum fluids )= TTDW:

Rigki Fromt = 435.3 kg Righl Rear = 346.3 ky
Ll Front 2 353.1 kg lefl Rear = 3570 kg
LOTALFRONT = BYLE ke TOTAL REAR = 7035 _ ke
FCFFAL DDHLLYERELD WRIGHT = 1594, 1 kg
% af Tota! Front of Vehiele Weighl = 33.0% of Total Bear Weight = 44, 1%
Cal CULATION OF VEHICTE'S TARGET TEST WEIGHT:
Torat Delivered Weight = 15596.] ky
Rated CargeTugenge Weight (BRCLW ) = 41.6 _ ke
Weighl of 2 1572 Dummies, 74.4 ka = 1488 kg
TARGET TES T WEIGIIT = 1826.5 ke
WLIGHT OF TEST VEHICLE WITH TWO DLIMMIES AND 4 KG OF CARGO WEIGIIT:
Riglnt Froul = 352 ke Riglht Rear = 3733 ke
Lzl Froot = _ a7 kg Lctt Rear = 3783 kg
TENVAL FRONT = 1623 kz TOTAL REAR = 736,46 kg
TOTAL THST WEIGHT = 15189 ke
% of Total Fromt of ¥ebicle Weight = aR.4% of Total Rear Weight = 41.6'%
* Weighl of Ballast Szcured in Vehicle Trunk Area = ma kg
Type of Ballast: Canvay bags containing lead shol
Muthexl of Becuring Ballase Wedped hetween hack of enging and fircwull
Vehicle Comnponenls Bemoved lor Widghl Reductivn: _ N

YEHICLE ATTITUDRE (all dimension 1o mmillimeters);

A5 DELIVERED: RE 645 LI 8B7 RR TS LR s
A5 TESTED: RF 654 il G448 R 7 LLE 700
Wehicle's Whee! Bases 2754 I

Location of Vehicle's CUG.: 1147 millimeters rearward of front wheesl center,

FUEL SYSVEM TIAT A:

Fiel System Capazity Hrom Chaner's Manonl = 1L liLeTs

Lsable Capacily Ligure Lurnished by COFTR = o lilers

Test Wolume Range {97 to M4% of T'sablc Capacity] = 637 L G54 lilers
ACTUALITET wOTLUMIE= 4.4 litars {with 2ntire fuel systam filled)

* Ballust weipht includes the ROLW, the weight of drained velicle fluids and the weight of any removed vehicle
components less {he welght of unboard instrumentation, carmeras, and hardware.

3-3 BH55-F301-14)




DATA SHEFT 2 {rantinged)

PRE-TEST DXATA
FUNL SYSTEM DATA {vontinucd):
Teaat Fluid Type: Stoddard Solotion
Test Floid Specific Gravity: 0,764
Test Fluid Kinematic Viscosity: 0.06 contistokes
T'est Fluigl Cudo; Orampe red” Os prefered)
Type of Veldcle Fuel Pump: Elecinc

Flectric Fuel Pump Operation with [gnition Switch ON and Engine QFF -

When ignition is switched cn widhour starting the enging, the fuel pump operates for several seconds then shuts

att.

Dierails of Fuel System:  Fuel liller is locaded on the rght cear guarter pancl aft of the rear axle; Fuoel tank is

located on the vehivle underbody beneath the rear seal and Torward of the tear axle; Fuul lines wre routed wlong

the righl side of the vohicle undurbody,

Comments:  None

3-4 AO95FAOL 140
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124 TA SHEET 3

MOMING BARRIER [PATA

WEIGLLIL OF MOVING BAKRRIER:

Eaela rom = 4.9 kg Eight Bear = £ ky
Left Front = . 409510 kg Left Bear = 3983 ke
TOTAL FRONT = 0048 kg TOTAL REAR = O30 kg
TOTAL TTARRIER WEIGHT = 1708 ko
MOVING BARRIEE INMENSIONS:
Barricr Face Heizht: (514 mm
Barrier Tace Width: 1951 mn
EBarrier IFace Cround Clearanca: 127 Wi
Trewd Widih: 1581 mm
Whewel Base: HHE  mm
Location of C.G X 1344 mm rearward of frone whezsl center.
¥ 4] e fronn lempitudingl-vertical plane of symmetrs,

L 414 monabove ground.
MOWING BARRIER TTRES:

Munu [ac1arer: Classic .
Model: - : . Poly TV L

Size: ' 21515015

Recommended Max Pressure: 240 kI'a:

MOVING BARRIER AROLRT S¥YSTEM:

Type:  Tralmg cabde

33 BO33-F301-10




DATA SHEET 4

POET TEST DATA

T¥PE OF 1EST.
Ty vl Tesl: Rear Burrier - Impact Angle: an
Test Daw: Tuly 22, 2003 Thne::  15:57 Temperature: 228 °C
Yiebicke NHTSA Nos: 733N VIN: YVISWOITI3232195%
Required Lmpact Yelocity Range: 4651 (13 4812 kph
BARRIUR IMPACT YELOCITY: (Specd traps within 5 feet of impact plane.)
Trap Mo 1 = 46.51 kph: TrapMo 2 = 4651 Yph
Average Impacl Spuoed = 46.51 kph
YEHICLE STATIC C'RUSH:
Yehicle Lengih:
VPre-Test I ett = 438% O = 4711 Right = 3586
PrwsL-Test Tefr= 4341 L = 4466 Right = 4362
Crush Ll = 4 ul = 145 Kight = 224
AVERAGE = 238 miilimetars
3-8 A655-F101-10
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TEST ¥ELUCTLE NHTSA N

TrATAa SHEET 4 {continued

POSTTEST DATA

35900 TEST DATE: Tuly 22, 2003

Vehicle Mo Makeihinoel:

2007 Velvo ¥ 10 Sunion Wason

Test vehicle foel rank filled o 971% i 24 % of manufaciurer’s “usable” capacity and with clectric et purmp operating if it
will operute withowl engine aperationd, Parl 372 tes dummiss locatad at each frant designaled seating positton.

EE R e E e B R e L P R SR e A E R E PE B s S R B R L LS e A E AR oA AL A A R R AR LA N RS EERESE ALttt

TEST_VEINCLE IMPACT TYPL:

FUFL SPILLAGE MEASUREMENT:

SOLYENT SPNLAGE DETARS-

Mone

A

Frontal (4228 kph targel vebocity)
Oblicue (42,29 kph tanzel velogity) with - ._" bavrier face firsi

contasting - {driver!passenger) side

Rear Moving Barzier {4225 kph targel velocity)

Larcral Moving Bamier (32,19 kph warpet velocity)

ACIUAL | MAX ALLOWED
I'ronm irenpat undil
:::;ic HE AT 0 e
Fer fove minure
e
Fiow mext 23 ummes
) I8 gfmin.

3 BOSI-IHI- 10




Wohawke:

Table 7 FMYSE NG, 30 - STATIC ROLLOVER DATA SHEET

DATA SHEET 5

STATIC ROLLOVER TEST BrATA

2003 Volve Y7 Stmion Warosn

[ DETERMINATION OF SOLYTNT CO1LLECTION TIME PER[OD:

WHTSA Mo, C33MH}

250

U, EMVES W REOLEREMENTS: (Maximum allowable solvent spiflaged:

Follower Ruation Time FM Y55 301 Total Time Mext Whole
Sfage (spec. 1 -3 min) l]_(id Time _ Muate laterval
- o 1 minutes| 14 |seconds| 5 minules i} minutes| 14 [seconds 7 WIS
S - ] HRF 1 winutcs] 3 |scconds| & [muinutes 1 Atinutes sevomls| 7 [anntes
L8210 1 minutes| 5 secomds| 3 minutes f IiEtes sceomds| 7 ninuies
270P-360" | mivues| 11 |secnods 5 minutcs & minues| 11 [seconds 7 minutes

£ih min_ {if required)

First & minutes Irem onset of rotulion Eth min. Tih min.
42 g B hz 28
L ACTUAL TEST VENCLE SUEVENT SPILLAGE:
Rallover Firsk 5 minules &th . 7th min. Huh oman, (if reguired)
Stape from onsel of rotation {g) {2 i} 1
[ oo [ 0 v
G0° - 18 0 _ i) 0 -
PROC-2F 1] ] i -
27003607 1] E 0 -
More:  Record spillage for whole minote inleryals only ws detlennined above,

RuBowver Spillage Location
Alage o .
0° - HF . HNone
an° - 1300 MNome o
| 18072707 ___ Nonc
| 270 360" None o
3-8 BHIS-FWI-10
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DATA SHEEDL 6

tNCGFH SPEED CAMERA LOCATIONS

REAL TIME CAMERA—> 2]} 1
F

WO STEEL GRATING ALLCWED OVER PHOTO RIT

CONCRETE PAD TOW ROAD

TOP VIEW

PHOTO PIT
£

LEFT SIDE VIEW

ie U635 B3I 10




DATA SHEET & {rontinoed

INIIGH SFEED CAMCEA LOCATIONS

NHTSA Mo, @ €350 Yehicle @ 2003 Yolvo V70 Stavion Wagon
CAMERA . CAMERA POSITHINS (mng)- AMGLE*# LENS SPEED
NG VI X Y z (degreesy | (mnw {Fps)
] Reab-Time Camera - - - - - 24
2 Right Side Vicw | S0 17iM) 1 40 -1 3% 740
3 Lelt Side View F6550 I5H) 1140 0 35 500
Wehicle Front Underhody
4 View 0 343} -1956 20 13 1000
Wehicle Mid Section
5 U nderbody View 0 200} -1954 o 13 ¥
Vehiele Reur Underbody -
b View 0 CHM} -1 956 o0 13 10HH)
7 Moving Garmivr Yiew 0 0 2315 -5 I3 . 1000
& Dverhead Overall View -3 ] Gkt 4 13 L
91 COinboard Direver ¥Wiew D6 2781 1050 -12 B 500
1 Cnboard Fassenper View Al 2815 TSk -4 ¥ SLK)

¥ X = film plant to monorall centerling (+ 1o left of rail)
Y = (lm plane Lo impact Jocation (+ ahead of inpact location)
2 = {iley plane: 4o grovnd {4 abeve groundy

¥*  zrelereneed o horizontal plane

t Research cameras,

5655-F301-10
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Appendia A

FHOTOGRAPHS
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Al
LY
A-3
Ard
A3
A0
AT
H-R
Al

A-10
A-11
A-12
-1
A-14
A-15
A6
A-17
A-18
A-18
A

CA-2]

A-22

LIS [ OF PHOTOGRAPITS

Photoeraph Title

FRE-TLES| FRONT YTREW

[MIST-TEST FRONT YIEW

PRE-TEST LLEFT 5IDE YW

POST-TEST LEFT STDE VIEW

PRE-TCST RIGHT STOE VIEW

POST TEST RIGHT 31DL VIFW

PEL-TLEST REAR VIEW

POST-TEST REAR VIEW

'RE TEST LEFT FRONT TNREE-QUARTER VIEW
POST-TEST LEFI HFRONT THREE-(FIARTER ¥ [FW
FRE-TEST RIGHT BEEAR THRER-CITAKTER YVIEW
POST-TIEST RIGHT REAR THREE-(MUARTYR V[EW
PRE-TEST FRONT UNDERBOLY VIEW
POST-TEST FRONT UWDLERBODY ¥IEW
PRE-TEST REAR UNIERBOLY VIEW
POST-TEST EEAR UNDERBODY YIEW
CERTIFICATION PLACAIRD

TIREL FLACART

T LOWER )Y

ROLLOVER 1849°

BEOLEOVER 2707

ROLLOVER 3607

Page

A-3
A-d
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