65745
REPORT NUMBER 301L-GTL-04-005

SAFETY COMPLIANCE TESTING FOR
FMVSS NO. 301L
FUEL SYSTEM INTEGRITY

LANDROVER IN THE UK
2004 LANDROVER FREELANDER, MPV
NHTSA NO. C40602

GENERAL TESTING LABORATORIES, INC.
1623 LEEDSTOWN ROAD
COLONIAL BEACH, VIRGINIA 22443

CCTOBER 4, 2004

FINAL REPORT
PREPARED FCR

U. 5. DEPARTMENT OF TRANSPORTATION
NATIONAL HIGHWAY TRAFFIC SAFETY ADMIMISTRATION
SAPETY ENFORCEMENT
QFFICE OF VEBECLE SAFETY COMPLIANCE
400 SEVENTH STREET, 8W
RGOM 6115 (NV5-228)

WASHNGOTON, D.C. 20580




This publication is distributed by the U.S. Department of Transportation, National
Highway Traffic Safety Administration, in the interest of information exchange. The
apinions, findings and conclusions expressed in this publication are those of the
author(s) and not necessarily those of the Department of Transportation or the National
Highway Traffic Safety Administration. The United States Government assumeas no
liabllity for its contents or use thereof. If trade or manufacturers’ names or products are
mentioned, it is only because they are considered essantial to the object of the
publication and should not be construed as an sndorsement. The United States
Govermment does not endorse products or manufacturers.

N

Preparad By:
Approved By:
Approval Date: [0 oY ﬂ"(

Pl

FINAL REPORT AC EPTAI:IZ!Y OVSC:
Accepted By: -

Acceptance Dé‘liﬂé}é "i"’




Technical Report Documentation Page

1. Report No. 2. Government Accession No. 3. Recipient's Catalog No.
301L-GTL-04-005 N/A . N/A

4. Tiie and Subititle 5. Report Date

Finai Report of FMVSS 301L Compllance Testing of October 4, 2004

2004 LANDROVER FREELANDER, MPV fi. Parforming Organ. Code
NHTSA No. C40602 GTL '

7. Author(s)
Grant Farmand, Project Engineer
Debbie Messick, Project Manager

8. Performing Organ. Rep#
GTL-DOT-04-301L-005

8. Performing Organization Name and Addrass
Genearal Testing Labaratores, Inc.
1623 Lesdstown Road
Colonial Beach, Va 22443

10. Work Unit No. (TRAIS)
N/A

11. Contract or Grant No.
DTNH22-01-C-11028

12. Sponsoring Agency Name and Address
U.S. Dapartment of Transportation

National Highway Traffic Safety Admin.

Safety Enforcemant

Office of Vehicle Safety Compllance (NVS-220}
400 7" Street, 5.W., Room 6115

Washington, DC 20500

13. Type of Report and Period
Covered
Final Test Report
September 22, 2004

14. Sponsoring Agercy Code
NV5-220

15. Supplementary Notes

16. Abstract

Test fallures Identified wers as follows:
NONE

Compliance tests were conducted on the subject, 2004 Landrover Fraslandar MPV In
accordance with the specifications of the Office of Viehicle Safety Compliance Test
Procedure No. TP-301-02 for the determination of FMVSS 301 compliance.

17. Kay Words
Compliance Testing

18. Distribution Statement
Copises of this repart are avallable from

Safety Enginesring NHTSA

FMVSS 301 Technlcal Information Sarvices {TIS)
PL-403 (NPO-405)
400 Seventh Street 5.W.,

Washington, DC 20680
Talephone No. (202) 3668-2588

19, Security Classif. (of this report) | 21. No. of Pages 22, Price
UNCLASSIFIED 70

20. Security Classif. (of this page)
UNCLASSIFIED

Form DOT F 1700.7 (8-72)




SECTION

N =

TABLE OF CONTENTS
PAGE
Purpose of Compllance Test 1
Compliance Test Results Summary 2
Compliance Test Dala 3
Tast Equipment Llst 15
Photographs 16

3.1 Front View of Vehicle Pre-test

5.2 Loft Side View of Vehicle Pro-tast

5.3 Right Side View of Vehicle Pro-test

5.4 Rear View of Vehicle Pre-tast

5.5 3/4 Frontal View from Left Side of Vehicle Pre-test

5.8 3/4 Rear View from Right Side of Vehicle Pre-test

5.7 Left View of Vehicle/Barriar Pra-Test

5.8 Right View of Vehicle/Barrier Pre-Test

5.8 Underbody View of Fuel Tank Right View Pre-Test

5.10 Undarbody View of Fusl Tank Left View Pre-Test

5.11 Underbody View of Fuel Tank 34 Right Rear Vlew Pra-Teast
5.12 Underbady View of Fuel Tank % Left Front View Pre-Test
5.13 Underbody View of Fuel Tank 3 Right Front View Pre-Test
5.14 Underbady View of Fuel Flll Hose at Tank Pre-Test

5.15 Underbody View of Fusl Fill Hose Pre-Test

5.16 Underbody View of Fuel Lines at Tank Pre-Test

5.17 Undarbody View of Fusl Lines at Rear Pre-Test

5.18 Underbody View of Fuel Lines at Front Pre-Tast

5.19 Undarbody View of Fual Linas to Englne Pre-Test

5.20 Vehicle Certification and Tire Information Labsal

5.21 Vehicle Fuel Cap Pre-Tast

5.22 Front View of Vehicle Post Tast

5.23 Left Side View of Vehicle Poat Test

5.24 Right Side View of Vehicle Post Test

5.25 Rear View of Vehicle Post Test

5.28 % Frontat View from Left Side of \Vehicle Post Test

5.27 % Rear View from Right Side of Vehicle Pos! Test

5.28 Left View of Vehicle/Barrier Post Test

5.29 Right View of Vehicle/Bamier Post Test

5.30 Underbody View of Fuel Tank Right View Post Test

5.31 Undaerbody View of Fuel Tank Left View Post Test

532 Undarbody View of Fusl Tank 34 Right Rear \fiew Post Test
5.33 Underbody View of Fuel Tank %4 Left Front \iew Post Test
5.34 Undarbody View of Fuel Tank %4 Right Front View Post Tast
535 Underbody View of Fuel Tank 34 Left Rear View Post Test
5.36 Underbody View of Fuel Lines at Tank Post Test

5.37 Underbody View of Fuel Lines at Rear Post Test

5.38 Underbody View of Fuel Lines at Front Post Test




TABLE OF CONTENTS Continued

5.39 Undsarbody View of Fusl Lings to Englne Post Test
5.40 Underbody Vlew of Fuel Fill Hoss at Tank Post Test
5.41 Underbody View of Fuel Fili Hose Post Test

5.42 Speed Counters Post Test

2.43 Vehicla In Rollover Fixturs at (°

5.44 Vehicle in Rollover Fixture at 90°

9.45 Vehlcie in Rollovar Fixtura at 180°

5.48 Vehicle In Rollover Fixture at 270°

Barrier Information

63




1.0

1.1

1.2

SECTION 1
PURPOSE OF COMPLIANCE TEST
PURFOSE OF COMPLIANCE TEST

A 2004 Landrover Freslander MPV was subjected 1o Federal Motar Vehicle Safaty
Standard (FMVSS} No, 301 testing ta determine if the vehicle was in compiiance with
the requirements of the standard. The purpasa of this atandand is to reduce deaths and
fnjuries accurring from fires that result from fusl spillage during and after motor vehicle
crashes, ard resulting from ingestion of fueis durirg siphoning.

The test vehicle was a 2004 Landrover Freelandsr MPV. Nomenciature applicable to
tha test vehicie ara:

A. Vehide ldentification Number: SALNY22254A [N

B. NHTSA No.: C40602

C. Manufacturer: LANDROVER IN THE UK
D. Manufactura Date: 01/04

TEST DATE

The test vehicle was subjected to FMVSS No. 301 testing on September 22, 2004.




2.0

SECTION 2

COMPLIANCE TEST RESULTS SUMMARY
TEST RESULTS

All tests were conducted In accordance with NHTSA, Office of Vehicle Safety
Compliancs (OVSC) Laboratory Procedurs, TP-301-02 dated & November 1954 and
General Testing Laboratories, Inc. {GTL) Test Procedure, TP-301-02, "Fue| System
Integrity”.

Based on the test performad, the 2004 Landrover Freefander MPY appears fo meet the
lateral impact requirements of FMVSS 301 tasting.




SECTION 3

COMPLIANCE TEST DATA
3.0 TESTRESULTS

The fellowing data sheets document the resuits of testing on the 2004 Landrover
Freelander.




SUMMARY OF RESULTS
Vehlcie's NHTSA No.: C40602 Test Mode!: FREELANDER
Tast Date.; 09/22/04 Time: _16:45 Temperature 78°F

Vehicle Modei Year, Make, Modal and Body Style:
2004 LANDROVER FREELANDER MPV

Vehicla Test Waight: 4108 Ibs.; Impact Velocity:  16.7 mph

Type of Front Occupant Restraint System Instailed in Test Vohicle:

Driver's DSP: TYPE 2 BELT WITH FRONTAL AIR BAG IN STEERING WHEEL

Right Passenger's DSP: TYPE 2 BELT WITH FRONTAL AIR BAG IN DASH

Stoddard solvent spillage from Vehicle's Fusl System: Nohe

REMARKS:

RECORDED BY; DATE: 08/22/04

APPROVED BY:




RECORDED BY:
APFRCVED BY:

DATA SHEET 1
TEST VEHICLE SPECIFICATIONS

TEST VEHICLE INFORMATION:

NHTSA No.: C40602
Yaar/Make/Model/Body Style:2004 LANDROVER FREELANDER
Engine Data: 2.5 LITER 174HP 24 VALVE ALUMINUM V6
Transmission Data: 5§ SPEED AUTOMATIC

Final Drive Data:___ALL WHEEL DRIVE _

Major Optlons. NONE

Date Received: 09/1304 ; Odometer Reading: 20 miles

DATA FROM VEHICLE™S CERTIFICATION LABEL:

Vehicle Manufactured By: LANDROVER IN THE UK
Date of Manufacture: 01/04

VIN: saLny22254/

GVWR: 2060 kg (4542 Ibs.);GAWR Front: 1080 kg(2381 Ibs. JGAWR Rear: 1120 kg
(244689 lbs.)

DATA FROM VEHICLE'S TIRE PLACARD:

Location of Placard on Vehicle:  DRIVER'S “B” PILLAR
Tire Pragsure With Maximum Capacity Vehicle Load —

Front: 30 psl; Rear _ 30 psi
Recommended Tire Slze: _P195/80R15, P215/65R18, P225/55R1 7, P235/50R18
Recommended Cold Tire Pressure:Front = 207 kPa(20 psi) Rear = 207 kPa {30 psi)
Size of Tires on Tast Vehicls: FP215/85R16
Type of Spare Tire: FULL SIZE P195/80R15

Vehlcle Capaclty Data —

Type of Front Seat(s). BUCKET
Number of Occupents: Front=_2 ;Mid=_0 Rear= 3 : Total= 5

A. VEHICLE CAPACITY WEIGHT (VCW) = 850  Ibs,
B. Numnber of Occupants x 150 Ibs. = 750  Ibs.
RATED CARGO AND LUGGAGE WEIGHT (ROLW)=A-B= 200 lbs.

DATE: 00{22/04




DATA SHEET 2
PRE-TEST DATA
WEIGHT OF TEST VEHICLE:
A As Recaived At Laboratory (Maximum Fluids) —

Right Front =__474 kg (10461bs)  Right Rear= 347 kg (764 Ibs.)
LeftFront= _ 462 kg(10181bs.)  Left Rear=_347 kg (765 Ibs.)
TOTAL FRONT =_838 kg (2063 Ibs.) TOTAL REAR =884 kg (1520 Ibs.)
%of TOTAL= _ 57 % %of TOTAL= 43 %
TOTAL DELIVERED WEIGHT = 1620 _ kg (3592 Ibs.)

Calculation of Target Test Waight —

1. Total Delivared Weight = 1828 kg (3592 Ibs.)
2. Rated Cargo & Lugg. Weight (RCLW)= 91 kg{ 200 bbs.)
3. Weight of 2 Dummias (164 Ibs. each) = 149 kg ( 328 Ibs.)
TARGET TESTWEIGHT=1+2+ 3= 1868 kg (4120 Ibs.)

Vehicle, Dummies and __ 91 kg (200 Ibs.) of Cargo Waight —

Right Front = 505 kg (1113 Ibs) Right Rear =_ 430 kg (948 bs)

Left Front = 483 kg (1087 Ibs) Left Rear = _ 435 kg (960 Ibs)
TOTAL FRONT =_988 kg (2200 Ibs) TOTAL REAR = 865 kg (1908 Ibs)
% of TOTAL = 54 % % of TOTAL = 46 _%

TOTAL TEST WEIGHT = 1883 kg (4108 Ibs)

Welght of Ballast secured in cargo area= 110 kg (243 Ibs)

Type of Ballast: SALT BAGS

Method of Securing Ballast: VEHICLE SEAT BELTS

Vehicle Compenents Removed for Welght Reduction:
NONE




REMARKS;
RECORDED BY:

APPROVED BY:

DATA SHEET 2
FRE-TEST DATA CONTINUED
TEST VEHICLE ATTITUDE:
AsDellversd —  RlghtFront: _ 792 mm(31.2 inches)

Left Front: 790 mm (311 Inches)
Right Rear: _803 mm{31.8 inches)
Laft Rear: 800 mm{31.5 inchas)

As Tested — Right Front: _ 785 mm ( 30.9 inches)
Left Front: 782 mm { 30.8 inches)
Right Rear. _ 767 _mm { 30.2 inches)
Left Rear: 762  mm( 30.0 Inchas)

Vehicle's Wheeibase = 2557 mm{ 101 inches)

FUEL SYSTEM DATA:
Fuel Systerm Capacity Listed in Owner's Manual = 64 _liters (16.9 galkons)
Usable Capacity Figure Fumished By COTR = 64 liters {16.9 gellons)

Test Volume Range (&1 to 94% of Usable Capacity) —
58 lters (15.4 gallons) TO 80 Iliters {15.8 gallons)
ACTUAL TEST VOLUME = 59 _liters (15.6 galions) {with entire fusl system filled)

Test Fluid Type: Stoddard solvent

Test Fluid Specific Gravity: 7583

Test Fluid Kinematic Viscosity: _ 1.7 centistokes at 77°F

Test Fluid Color: BLUE {"red" is prefemred)

Type of Vehicle Fuel Pump: ELECTRIC

Electric Fusl Pump Operation with Ignition Switch ON and Engine OFF —
YES

Details of Fuel System: __ HIGH PRESSURE ELECTRIC FUEL PUMP
SUPPLY TO FUEL INJECTORS WITH LOW PRESSURE RETURN LINE
TO FUEL TANK.

DATE: 09/22/04




DATA SHEET 3
POST IMPACT DATA

TYPE OF TEST. __ 301L

TEST DATE: 09/22/04 ;TIME: 1845 ; TEMP.. 78 °F
VEH, NHTSA NO.: C40802 : VIN; SALNY22254A I

REQLUIRED IMPACT VELOCITY RANGE: __ 18.9 to_ 198 mph

ACTUAL IMPACT VELOCITY: (speed trapes located within § feet of impact plane)

TrapNo. 1=_19.7 __ mph TrapNo. 2= 18.7 mph
Average Impact Speed = 19.7 _mph

REMARKS:

RECORDED BY:___.~ Z: DATE: 08/22/04

APPROVED BY: E\\ ’ﬂ $il




DATA SHEET 4
SUMMARY OF FMVSS 301 DATA

TEST VEHICLE NHTSA NOQ.: _C40802 : TEST DATE: 08/22/04

VEHICLE YEAR/MAKEMODEL/BODY STYLE:
2004 LANDROVER FREELANDER MPV

TYPE OF IMPACT: 301

STODDARD SOLVENT SPILLAGE MEASUREMENT:
A, From impact untll vehicle motlon ceases —
Actual=__ 0 0z. Maximum Allowable = 1 ounce
B. For 5 minute perfod after vehicle motion ceases —
Actual=__ D 0z Maximum Allowable = § ounces
C. Feor pext 25 minutes —
Actual=__ D DZ. Maximum Allowable = 1 oz./minute

D. Provide Spillage Details: NONE

REMARKS:

RECORDED BY: . DATE: 08/22/04

APPROVED BY:

'Il--
'
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DATA SHEET §
STATIC ROLLOVER TEST DATA:

A Teast Phase = 0® to 00°

Determination of Stoddard Solvent
Collaction Time Period:

1. Rollover Fbdure 00° Rotation Time =1
rmintes, 35 seaconds

(Specified Ranga s 110 3
minutes)

2. FMVSS 301 Posifion Hold
Time = 5 minutes, 0 seconds

3. TOTAL =_8 minutes, 35 seconds

4. NEXT WHOLLE MINUTE INTERVAL =
7 minutes

Actual Test Vehlcls Stoddard Solvent
Splilage:

1. First 5 minutes from onset of
rotation =_0_ oz,
(5 0z. allowed)

2. 6thminute =_ 0 oz
{1 0z allowed)

3 Ahminute=_ 0 oz
{1 oz. allowsd)

4. 8th minute (If requirad) = N/A o7z, (1 oz allowsd)

Provide Details of Stoddard Solvent Splllage Locations — NONE
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DATA SHEET 5 CONTINUED

Test Phase = 80° to 180°

Determinatlon of Stoddard
Solvant Collection Time Pariod:

1. Rollover Fixture 20°
Rotation Time = _1__ minutes,
35 seconds

(Specified Range Is 1 to 3
minutes)

2. FMVSE 301 Position Hold
Time = 5 minutas, 0 saconds

3. TOTAL = _8 minutes, _35 seconds

4, NEXT WHOLE MINUTE INTERVAL =
_¥_ minutes

Actual Test Vehicle Stoddard
Solvent Spillage:

1. First 5 minutes from onset of
rotation= § oz
(5 oz. allowed)

2.8thminte=_ 0 oz
(1 oz. allowed)

3. 7thminute=_ 0 oz.
(1 oz. aliowed)

REAR VIEW

4. 8th minwte (if required) = N/A oz. {1 oz. allowed)

Pravide Details of Stoddard Solvent Spillage Locations — NONE




DATA SHEET 5 CONTINUED
C.  Test Phase = 180° to 270°

Deterrnination of Stoddard
Solvent Collection Tims Period:

1. Rollover Fixture 80°
Rotation Time = _1 _minutes,
22 seconds

(Specified Range Is 1 to 3
minLites)

REAR VIEW

2. FMVSS 301 Position Hold
Time = b minutes, 0 secands

J. TOTAL = _68 minutes, 22 seconds

4. NEXT WHOLE MINUTE
INTERVAL = _7_ minutes

Actual Test Vehicle Stoddard
Solvent Spillage:

1. First 5 minutes from onset of
mation= oz
(5 oz. aliowsd)

2.6thminle=_ 0 oz
(T oz allowad)

3. 7thminute= 0 oz
{1 oz. allowed)

4. 8th minute (if required) = N/A oz. {1 oz allowed}

Provide Details of Stoddard Solvent Spillage Locations —  NONE




DATA SHEET 5 CONTINUED
D. Tast Phasa = 270° to 360°

Determination of Stoddard
Solvent Collsction Time Parod:

1. Rollover Fixture 90°
Rotation Tima=_1  minutes,
44 pecomnds

{Specified Range Is 1 {0 3
minutes)

2. FMV5S 301 Position Hold
Time = 5 minutes, 0 seconds

3. TOTAL = _8_ minutes, _44 seconds

4, NEXT WHOLE MINUTE INTERVAL =
_f_ minutes

Actual Test Vehicle Stoddand
Solvent Spiflage:

1. First 5 minutes from onset of
rotation = 0 oz
(5 oz. allowad)

2. 6thminute=_ 0 oz
{1 oz. allowed)

3. 7thminute=_ 0 oz
{1 oz allowed)

4. Bth minute {if required) = N/A oz. (1 oz. allowsd)

Provide Details of Stoddard Solvent Spillags Locations — NONE
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DATA SHEET 6

CAMERA LOCATION
VEHICLE NHTSA NO.: C40602 TEST DATE: _09/22/04

PHOTO
PIT

B ==

MONORAIL

=]
NO STEEL GRATING TOW ROAD
ALLOWED OVER
PHOTO PIT
CONCRETE PAD
TOP VIEW

CAMERA 1 -~ FRONT SIDE VIEW OF VEHICLE DURING CRASH
CAMERA 2 — REAR SIDE VIEW OF VEHICLE DURING CRASH
CAMERA 3 - OVERHEAD VIEW OF ENTIRE IMPACT

CAMERA 4 — UNDERBODY VIEW OF FUEL TANK LOCATED IN PIT




SECTION 4
INSTRUMENTATION AND EQUIPMENT LIST

TABLE 1 - INSTRUMENTATION & EQUIPMENT LIST

15

EQUIPMENT DESCRIPTION MODEL/ CAlL. DATE | NEXT CAL.
SERIAL NO. DATE

COUNTER/TIMER | RACAL-DANA 994343 07/04 Q7/05
COUNTER/TIMER | SYSTRON DONNER | 19 353- 116 D7/04 07/05
SPEED TRAP 2 GTL STH1 N/A 09/04 0B/05
SPEED TRAP 3 GTL 5T2 NfA 08/04 08/05
STOP WATCH ACCUSPLIT ACT 1 A&B 07/04 07115
STOP WATCH ACCUSPLIT ACT 2 ASB 07/04 07/05
SCALES INTERCOMP 199744 07/04 07/05
TIRE PRESSURE WEKSLER 0-100 G1/04 0205
GAUGE

STEEL SCALES STARRETT C416R 01/04 02/05
STEEL TAPE STANLEY GF2 01/04 02105
LEVEL STANLEY 42-449 01/04 02/05
TEMP, INDICATCR | OMEGA B/5562/1411 03/04 03/05
TEMP, RECORDER | OMEGA B/5562/14M 63/04 03/05
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SECTION 5
PHOTOGRAPHS
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SECTION 6

BARRIER INFORMATION




SIDE VIEW
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TOP VIEW
DIMENSIONS SHOWN IN TABLE ON NEXT PAGE

NOTES:

1.Face Plate 0.50 in. {18mm) thick cold rolled stesll

2.All Inner Reinforcements 40 x 2.0 x .19 In. (102 x b1 X
&mm) Steel Tubing

A.Impact Surface above shown without .75 x 48 x 96 in.
Plywood Face attached
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LETTER INCHES MILLIMETERS
A 20.5* s21
B 60.0 1524
G 50 127
D 39.0 807
E 78.0 198

TEST SET-UP OF COMMON CARRIAGE WITH 60" x 78" FLAT FACE IMPACT SURFACE INSTALLED:

LEFT FRONT WEIGHT 1075
RIGHT FRONT WEIGHT _ 1075
LEFT REAR WEIGHT aa7
RIGHT REAR WEIGHT 287

TOTAL WEIGHT 3824

* EXGLUDING 3/4" PLYWOOD FACE

DIMENSIONS FOR GTL 60" x 78" FLAT FACE IMPACT SURFACE




