REPORT NUMBER 2 1§-GT1.-04-001

SAFETY COMPLIANCE TESTING FOR
FMVSS NO. 216
ROOF CRUSH RESISTANCE

HONDA OF AMERICA MFG., iNC.
2004 HONDA ELEMENT, MPV
NHTSA NQO, C45300

GENERAL TESTING LABORATORIES, INC.

1623 LEEDSTOWN ROAD
COLONIAL BEACH, VIRGINIA 22443

MAY 28,2004

FIMAL REPORT
PREFARED MR

U. 5. DEFARTMENT OF TRANBPORTATION
NATIONAL HIGHWAY TRAFFIC SAFETY ADMBNESTRATION
ENFORCEMENT
OFFIGE OF YEHICLE SAFETY COMPLIANCE
430 SEVENTH ATREET, 3W

ROOM §i11 (NVE-220)
WASHINGTON, D.C. 20680

HS, No. (s 372




This publication is distributed by the U.S. Department of Transportation, National
Highway Treffic Safety Administration, in the interest of information exchange. The
opinions, findings and conclusicns expressed in this publication are those of the
author{s) and not nacessarily those of the Department of Transportation or the National
Highway Traffic Safety Administration. The United States Government assumes no
liabllity for lts contents ar use thereof. if trade or manufacturers’ names or products are
mentioned, it Is only because they are considered essentlal to the object of the
publlcstion and should not be construed as an erdorsement. The Unlted States
Govemment does not endorse products or manufacturers.

Prepared Byf M;{L MDM}!&

Approved By:
Approvai Date: 52 ﬂﬁ(

|

FINAL REPORT ACCEPTANCE BY OVSC:

Acoepted By: &sﬂ#— Prrn

Acceptance Date: f‘ I/ 2,'.' QY




Technical Report Documentation Page

1. Report No. 2. Govermnment Accession No. 3. Raciplenf's Catalog No.
216-GTL-04-001 N/A N/A

4 Title and Subtitie 5. Report Date

Final Report of FMVSS 216 Compllance Testing of May 26, 2004

2004 HONDA ELEMENT, MPY 6. Performing Organ. Code
NHTSA No. C45300 GTL

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

8. Performing Organ. Rep#
GTL-DOT-04-216-001

9_ Performing Crganization Name and Addrass
Geneoral Testing Laboratories, Inc.
1623 Leadstown Road
Colonlal Baach, Va 22443

10. Work Unit No. (TRAIS)
NZA

11. Contract or Grant No.
DTNH22-01-C-11025

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

National Highway Traffic Safety Admin.
Enforcement

Office of Vahicle Safety Compliance (NV5-220)
400 7" Street, S.W., Room 6111

Washington, DC 20680

13. Type of Repart and Period
Coverad

Final Tast Report

May 17, 2004

14. Sponsoring Agency Code
NV3-221

15. Supplementary Notos

16. Abstract

Compllance tests wera conducted on the subject, 2004 Hohda Element MPY in accordance
with the specifications of the Office of Vehicle Safety Gompliance Test Procedure No. TP-
218-05 for the determination of FMVSS 216 compllance. The mounting procedure deviates

from Test Procedura No. TP-216-05.
Tast fallures identified were as follows:

NONE
17. Key Words 18. Distribution Statamant
Compliance Tasting Copies of this report are avallable from
Safaty Engineering NHTSA Technical Refarance Div., Rm. 5108
FMVSS 216 (NPO-230)
400 7™ 5t., S.W. Washington, DC 20590
Telephone No. (202) 366-4948

19, Security Classif. (of this report) | 21. No. of Pages 22. Price
UNCLASSIFIED 61

20. Securty Classif. (of this page)
UNCLASSIFIED

Form DOT F 1700.7 (8-72)




SECTION

ch b oYM =

TABLE OF CONTENTS
PAGE
Purposa of Compliance Test 1
Compllance Test Results Summary 2
Compliance Test Data 3
Test Equipment List 10
Photographs 11

5.1 % Forward View of Vehicle on Tested Side Before Testing
5.2 % Rearward View of Vehicle on Tested Side Bafora Testing
5.3 Loft Slda View of Vehicle Before Testing

5.4 Right Slde View of Vehicle Befors Testing
5.5 Front View of Test Set-up Pre-Test

5.6 Left Front View of Tast Set-up Pre-Tast

5.7 Left Rear View of Test Set-up Pre-Test

5.8 Vehicle In 216 Test Rig Pre-Test

5.9 Left Front Vehlcla Mounting

5.10 Right Front Vehicle Mounting

5.11 Left Rear Vehicle Mourting

5.12 Right Rear Vehicle Mounting

5.13 Left Front Displacemant Pre-Tast

&§.14 Right Front Displacement Pre-Test

5.15 Right Rear Displacement Pre-Test

5.18 Passenger Door Dispiacement Pre-Tast
5.47 Left Rear Displacement Pre-Test

5.18 Rocf Contact Point

5.19 Front View at Fult Load

5.20 Right Front View at Full Load

5.21 Left Front View at Full Load

5.22 Right Front Displacement at Full Load

5.23 Laft Front Displacement at Full Load

5.24 Passenger Door Displacement at Full Load
5.25 Right Rear Displacement at Full Load

5.26 Left Rear Displacement at Full Load

5.27 Left Front View After Removal of Plate
5.28 Left Front Close-up View After Removal of Plate
5.20 Pre-Test Intorior View From Rear

5.30 Pre-Tast Interlor View from Side

5.31 Post Test Interior View from Rear

5.32 Post Test Interior View from Side

5.33 Left Side View Post Taat

6.34 34 Left Frant View Post Test

5.35 % Left Rear View Post Test

5.38 Right Side View Post Test




TABLE OF CONTENTS continued

5.37 Roof Close-up Post Test

5.38 216 Instrumentation Set-up

5.39 Close-up View of Vehicle Certification Labsel
5.40 Close-up View of Vehicle Tire Information Labal

Test Plots

52



1.0
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1.2

SECTION 1
PURPOSE OF COMPLIANGE TEST
PURPQSE OF COMPLIANCE TEST

A 2004 Honda Element MPV was subjected ta Federal Motor Vehicle Safety Standard
(FMVSS) No. 215 testing to determine [f the vehicle was In compliance with the
requirements of the standard. The purpose of this standard is to reduce deaths and
Injuries due to the crushing of the roof into the occupant compartment in rollover
crashes.

The test vehicle was a 2004 Horxda Element MPY. Nomenclature applicabla to the test
vehicle are:

A. Vehicle Identification Number; 5J6YH28254L000085
B. NHTSA No.: C45300
. Manufacturer: HONDA OF AMERICA MFG., INC.

D. Manufacture Date: 12/03
TEST DATE

The test vahicle was subjected to FMVSS No. 216 testing on May 17, 2004.




2.0

SECTION 2
COMPLIANGE TEST RESULTS SUMMARY
TEST RESULTS

All tests wera conducted in accordance with NHTSA, Office of Vehicle Safety
Compliance {OVSC) Laboratory Procedure, TP-216-05 and General Testing
Laboratories Procedure, TP-216-05B with the following modifications requested by tha
GOTR.

1) The vehicle was rigklly mounted in the test fixture by welding vertical supports
1o the vehlicla jack points to prevent any vehicle movement. Chains wers not
used in an effort to reduce andfor sliminate “pre-siressing” of the vehicle due to
the tightening of chains.

2} Dial gauges were placed at the vehicle comers and at the passenger door to
track overall vehicle matlon and the ability of the aternate tie-down procedure ta
restrict motion of the vehicle.

3) A 50 percentite male hybrid II! ATD Dummy was placed in the driver's seat
per the 208 test procedure with an electrical contact strip o lis head and a
mating contact strip on the headliner of the vehicle. This contact strip was
moniterad during the test to deterrnine if the dummy head would contact the
headliner.

4) Performed the roof crush test {o a loading ram displacement of 230 mm.

The data for this portion of the test can be found on Data Sheet 8.

Based on the test performed, the 2004 Honda Element appears to meet the
requirements of FMVSS 216.




SECTION 3
COMPLIANCE TEST DATA

3.0 TESTRESULTS

The following data sheats document the results of testing on the 2004 Honda Element.




DATA SHEET 1
FMVSS 216
SUMMARY OF RESULTS

VEH. MOD YR/MAKE/MODEL/BQDY: 2004 HONDA EL EMENT MPY

VEH. NHTSA NO: C45300; VIN: 5J6YH28254L000085

VEH. BUILD DATE:12/03 ; TEST DATE:_MAY 17, 2004

TEST LABORATORY:GENERAL TESTING LABORATORIES

OBSERVERS: GRANT FARRAND, JIMMY LATANE, AMANDA PRESCOTT

A. VISUAL INSPECTION OF TEST VEHICLE

Upon recsipt, inspect vehicle for completeness, function, and discrepancies or damage which
might influence the testing.

RESULTS:
B. VEHICLE DATA

{1)  Vehicle type as shown on certification label: ___ MPV
(2) Vehicle UVW as recorded on Data Table 2. ___1576.1 kg

C. STATIC LOAD TEST OF DRIVER SIDE OF ROOF
Minimum roof crush resistance required by FMVSS 216 for the vehicle tegted:

MCCR as recorded on Data Table 2: _ 23,168 N

PASS FAIL
Maximum roof crush rasistance measured during test was
89,380 Nat _224.9 mm X

D. POST TEST VISUAL INSPECTION

Roof metal is raised upward approximately 5" in center of rof and pushed down
approximately over driver's head. Driver's roof rall has been flattened from “C” pillar
forward to about center of the *A” plllar. Windshield and driver door glass are shattered.

RESULTS:

REMARKS:

RECORDED Ew-.ﬁ.ﬁ’ DATE: 05/17/04

APPROVED BY:




DATA SHEET 2
FMVSS 216
RECEIVING INSPECTION

VEH. MOD YRMAKE/MODEL/BODY: 2004 HONDA ELEMENT MPV

VEH. NHTSA NO: C45300; VIN:_5J8YH28254L 000083

VEH. BUILD DATE:12/03 ; TEST DATE: _MAY 17, 2004

TEST LABORATORY:GENERAL TESTING LABORATORIES

OBSERVERS: GRANT FARRAND, JIMMY LATANE, AMANDA PRESCOTT

Upon recelpt, the vehicla will be examined visually for completeness, function, and damage.
The roof and supporting structures such as the doors and windows should be checked for
proper operation and any discrepancies which may Imfluence the testing. The vehicle wlll be
welghed and the minlmum roof crush reslstance determined.

RESULTS:
(1)  Unloaded Vehicle Weight (UVW)

Left Front 432.7 kg Left Rear 370.5 kg
Right Front 429.1 kg Right Rear 343.8 kg
Front Axle 341.8 kg RearAxie 714.3 kg
TOTAL UVW 1576.1 kg

(2) Vehicle type as shown on vehicle certification label:_ MPV

(3)  Minimum Roof Crush Reslstance (MCRR):
Passenger Car:
UvWx15x88=_NA N _
MCRR = MN/A N {UVW x 1.5 x 9.8 or 22,241 N whichever is less)

MPV, Truck or Bus:

MCRR = UVWx15x8.8~= 23,168 N

(4) Other Commaents.

REMARKS:

DATE: 05/17/04




DATA SHEET 3
FMVES 216
PRE-TEST PREPARATION

VEH. MOD YR/MAKE/MODEL/BODY: 2004 HONDA ELEMENT MPV
VEH, NHTSA NO: C45300; VIN: 5J6YH282541.000085

VEH. BUILD DATE:12/03 ; TEST DATE:_MAY 17, 2004

TEST LABORATORY:GENERAL TESTING LABORATORIES
QOBSERVERS: _GRANT FARRAND, JIMMY LATANE, AMANDA PRESCOTT

Prior to testing, the following wiil be accomplished:

A, Secure any convertible top, movable or removable roof structure in their weathser tight

positions OK
B.  Closs all windows OK
C.  Cloas and lock all deors OK
D. State Side of Roof Tested Driver
E. Measure the lateral angle of the test device at sufficient points to determine that it has a

25 degroe (plus zero degree, minus one degree} angle 25°

F.  Maasure the longltudinal angle of the loading device at sufficlant points to determine
that is has a 5 dagree (plus 2oro minutes, minus 20 minutes) 5°

G. The teet device will initially contact the roof at _533 mm aft of windshield

H. If the test device was relocated based on the requirements of Chapter 12.3 paragraph

F, describe where the test device will initlally contact the roof as relocated N/A
I Amblent tempsrature 51 mm from the vehicle roof in the immediate area of the test
device: 25.8 dagrees C.
REMARKS:

RECORDED BY: DATE: 05/17/04

APPROVED BY:_|




DATA SHEET 4
FMVSS 216

VEH. MOD YR/MAKEMODEL/BODY: 2004 HONDA ELEMENT MPV

VEH. NHTSA NO: C45300; VIN: 568 YH28254LC00085

VEH. BUILD DATE:12/03 ; TEST DATE:_MAY 17, 2004

TEST LABORATORY:GENERAL TESTING LABORATORIES

OBSERVERS:_GRANT FARRAND, JIMMY LATANE, AMANDA PRESCOTT

RESULTS: Plots of load varsus displacement and ime versus displacement showed that:

(1}  The maxfmum roof crush resistance was 69,388 N at 224.9 mm
{2} The rats of loading was __5.08 mmfsec (.2 infsec)
{3}  Tha required roof crush resistance of 23,168 N was at 38.8_mm

REMARKS:

RECORDED BY: o /S Ar s rep.

APPROVED BY: \‘um

DATE: 05/17/04




DATA SHEET 5
FMVSS 216
POST TEST VISUAL INSPECTION

VEH. MOD YR/MAKE/MODEL/BODY: 2004 HONDA ELEMENT MPYV

VEH. NHTSA NO: C45300; VIN: 5J6YH28254L000085

VEH. BULD DATE:12/03 ;  TEST DATE:_MAY 17, 2004

TEST LABORATORY:GENERAL TESTING LABORATORIES
OBSERVERS: _GRANT FARRAND, JIMMY LATANE, AMANDA PRESCOTT

Upon completion of testing, a detailed visual inspection of the vehicle shall be made. Describe
all damage and deformation that occurred during the test.

RESULTS: Roof metal is raised upwand approximately 5 In center of roof and pushed down
approximately 6" over driver's head. Driver's roof rail has baen flattsned from "G plilar
forward to about center of the “A” plilar. Windshiskd and driver door glass are shattered.

DATE: D5/17/04

APPROVED BY:_|




DATA SHEET &
FMVSS 218 MODIFIED PORTION POST TEST

VEH. MOD YRMAKE/MODEL/BODY: 2004 HONDA ELEMENT MFV

VEH. NHTSA NOQ: C45300; VIN:_5JEYH28254L000085

VEH. BUILD DATE:12/03 ; TEST DATE:_MAY 17, 2004

TEST LABORATORY:GENERAL TESTING LABORATORIES
QOBSERVERS;_GRANT FARRAND, JIMMY LATANE, AMANDA PRESCOTT

Maximum Load Applied = 69,380 N@ 2249 mm
Maximum Displacement = 225.8 mm & 69,388 N
Left Front Dial Indicator Displacement = 51 mm

Right Front Dial Indicator Displacement = 3.3 mm

Left Rear Dial Indicator Displacemeant = 201 _mm

Right Rear Dlal Indicator Displacement = 27.7 _mm

Right Door Silt Dial Indlcator Displacement = __16.0 mm

NOTES:

Pre-Test dummy had 8.0 inches from fop of head to headliner and 11.5 inches
fransverse from slde of head fo “B” pillar. '

No contact between the durmmy head and the vehicle headliner was observed during
the test.

RECORDED BY: DATE: 05/17/04

APPROVED BY:




SECTION 4
INSTRUMENTATION AND EQUIPMENT LIST

TABLE 1 - INSTRUMENTATION & ECQIUIPMENT LIST

10

EQUIPMENT DESCRIPTION MQDEL/ CAL. DATE | NEXT CAL.
SERIAL NO. DATE
COMPUTER AT&T 436068 BEFORE | BEFORE
USE USE
TEST FIXTURE GTL N/A N/A NIA
A/D INTERFACE METRABYTE DAS-16(F) BEFORE | BEFORE
USE USE
SIGNAL METRABYTE EXP-RES BEFORE |BEFORE
CONDITIONER USE USE
LOAD CELL REVERE 544351 11/03 11704
DIAL INDICATOR | MITUTOYO 2424-10 BEFORE | BEFORE
USE USE
LINEAR SERVO SYSTEMS | 20/69 BEFORE |BEFORE
POTENTIOMETER USE USE
LINEAR SERVO SYSTEMS [20/70 BEFORE | BEFORE
POTENTIOMETER USE USE
LINEAR SERVO SYSTEMS | 20/72 BEFORE [BEFORE
POTENTIOMETER ~ _ USE USE
LINEAR ELECTRIC ASSOC. | 11A4A8 BEFORE | BEFORE
POTENTIOMETER | INC. USE USE
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SECTION &
PHOTOGRAPHS





















































































31 H50 B BLE O SBMAA

CTUAQWZY HIEAY MEIA dY3S0T0 INORA L3 | DOESVD "ON WELHM
92°0 JHO LNIHETE YONCH #02







| PRE-TEST INTERIOR VIEW FROM SIDE -

L Ei
ISGEL NG

K




POST TEST INTERIOR VIEW FROM BEAR
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SECTION 6
TEST PLOTS
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