REPORT NUMBER 216-GTL-03-003

SAFETY COMPLIANCE TESTING FOR
FMVSS NO. 216
ROOF CRUSH RESISTANCE

KIA MOTORS CORPORATION
2003 KIA SORENTO, MPV
NHTSA NO. C30505

GENERAL TESTING LABORATORIES, INC.

1623 LEEDSTOWN ROAD
COLONIAL BEACH, VIRGINIA 22443

OF Ty
A
L

o

% D

3 £
é( |
&
7]
[ ]
[l
Z,

¥

A N

&

.;f
4
e

L
fa TES of

AUGUST 4, 2003

FRAL REPORT
PREFARED FOR

L. 5. DEPARTMENT OF TRANSPORTATION
HATKINAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION
SAFETY ENFORCEMENT
OFFICE OF YEHICLE SAFETY COMPLIANCE
400 EEVEMTH 3TREET, ¥
ROCM 8111 [HV3-220)

WASHMOTON, D.CC. 20590

g Mo @300




——

This publication is distributed by the U.S. Department of Transportation, Nationaf
Highway Traffic Safety Administration, in the interest of information exchange. The
opinions, findings and conclusions expressed in this publication are those of the
author{s} and not necessanly those of the Department of Transportation or the National
Highway Traffic Safety Administration. The United States Government assumes no
liability for its contents or use thereof. If trade or manufacturers' names or products are
menticned, it is only because they are considered assential to the object of the
publication and should not be construed as an endorsement. The United States
Government does not enderse preducts or manufacturers.

Frepared By:
Approved By:

Approval Date:  § 4 04

FINAL REPORT ACCEPTANCE BY OVSC:

Accepted By:

Acceptance Date:




T

1

Technical Report Documentation Page

Final Report of FMY¥S5 216 Compliance Tasting of
2003 KIA SORENTO, MPY
NHTSA No. C30505

1. Report No. 2. Government Accession No. 3. Recipient's Catalog No.
216-GTL-03-003 NfA N/A
4. Titke and Subtitle 5. Report Date

August 4, 2003

—

6. Parforming Organ. Code
GTL

7. Author{s}
Grant Farrand, Project Engineer
Debbie Messick, Project Manager

8. Performing Organ. Rep#
GTL-DOT-03-216-003

9. Performing Organization Name and Address
General Testing Laboratories, Inc.
1623 Leadstown Road
Colonial Beach, Va 22443

10, Work Unit No. {TRA!S)
N/A

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

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

Mational Highway Traffic Safety Admin.
Enforcemeant

Office of Vehicle Safety Compliance (NVS-220)
400 7" Street, S.W., Rocm 8111

Washington, DC 20590

13. Type of Report and Period
Covered

Final Test Report

July 18, 2003
[14. Sponsoring Agency Code
NVS-221

15. Supplemantary Notes

16. Abstract

Test failures identified were as follows:

Compliance tests wera conducted on the subject, 2003 Kia Sorente MPV in accordanca
with the specifications of the Office of Vehicle Safety Compliance Test Procedure No. TP-
218-05 for the determinztion of FMVYSS 218 compliance.

NONE
17. Key Words 18. Oistribution Statement
Compliance Testing Copies of this report are available from
Safety Engineering NHTSA Technical Reference Div., Rm. 53108
FMVSS 216 {NPO-230,)
400 7" 5t., 5.W. Washington, DC 20580
Telephone No. (202) 366-4946 ‘

18. Security Classif. {of this report)
UNCLASSIFIED 57

21. No. of Pages

22, Price .

| 20. Security Classif. (of this page)
: UNCLASSIFIED

“Form DOT F 1700.7 (8-72)




SECTION
1

2
3
4
5

TABLE OF CONTENTS

PAGE
Purpose of Compliance Test 1
Compliance Test Results Summary 2
Compliance Test Data 3
Test EQuipment List 11
Photographs 12

5.1 % Forward View of Vehicle on Tested Side Before Tasting

5.2 % Rearward View of Vehicle on Tested Side Before Testing

5.3 Left Side View of Vehicle Before Testing

5.4 Right Sida View of Vehicla Bafore Tasting

5.5 Front View of Vehicle Befors Testing

5.6 Vehicle in 216 Test Rig

5.7 Left Front Vehicle Mounting

5.8 Right Front Vehicle Mounting

5.9 Left Rear Yehicle Mounting

5.10 Right Rear Vehicle Mounting

5.11 LvDT Displacement Mounting to Roof

5.12 LVDT Transducer Mounting at H-Pgoint

5.13 Displacement Indicator at Left Front of Vehicle

5.14 Displacement Indicator at Right Front of Veahicle

5.15 Displacement Indicator at Right Side of Vehicle

5.16 Displacement Indicator at [eft Rear of Vehicle

5.17 Displacement Indicator at Right Rear of VYehicle

5.18 Front View of Loading Device Placed Against Vehicle Roof
5.19 Rear View of Loading Device Placed Against Vehicle Roof
5.20 Front View of Loading Device Placed Against Vehicle Roof at Full Load
5.21 Front View of Loading Device Placed Against Vehicle Roof at Full Load
5.22 Rear View of Loading Davice Placad Against Vehicle Roof at Full Load
5.23 ¥ Forward View of Vehicle on Tested Side After Testing

5.24 ¥ Rearward View of Vehicle on Tested side After Tasting

5.25 Left Side View of Vehicla After Testing

5.26 Right Side View of Vehicle After Tasting

5.27 Front View of Vehicle Roof After Removal of Loading Device
5.28 ¥ Front View of Vehicle Roof After Removal of Loading Device
5.29 % Rear View af Vehicle Roof After Removal of Loading Device
5.30 Interior View of Roof Pre-Test

5.31 Interior View of Roof Post Test

5.32 Instrumentation Set-Up

5.33 Close-up View of Vehicle Certification Label

5.34 Close-up View of Vehicle Tire Information Label

Test Plots 47




1.0

11

1.2

SECTION 1
PURPOSE OF COMPLIANCE TEST

PURPOSE OF COMPLIANCE TEST

A 2003 Kia Sorento MPY was subjected to Federal Motor Yehicle Safety Standard
(FMVSS) No. 216 testing to determine if the vehicle was in compliance with the
requirements of the standard. The purpose of this standard is o reduce deaths and
injuries due to the crushing of the roof into the occupant compartment in rollover
crashes.

The test vehicle was a 2003 Kia Sorento MPV. Nomanclature applicable to the test
vehicle ara:

A. Vehicle ldentification Number: KNDJD733635081536

B. NHTSA No.: €30505

. Manufacturer; KIA MOTORS CORPORATION

D. Manufacture Date: 112502

TEST DATE

The test vehicle was subjected to FMVS3S No. 216 testing on July 18, 2003.
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SECTION 2
COMPLIANCE TEST RESULTS SUMMARY

TEST RESULTS

All tosts were conducted in accordance with NHTSA, Office of Vehicle Safety
Compliance {QVSC) Laboratory Procedure, TP-218-05 and General Tasting
Laboratories Procedure, TP-216-058 with the following modifications requested by the
COTR:

1) The vehicle was rigidly mounted in the test fixture by welding vertical supports
to the vehicle jack points 1o prevent any vehicle mevement. Chains were not

used in an effort to reduce and/or eliminate "pre-stressing” of the vehicle due to
the tightening of chains.

2) Dial gauges were placed at the vehicle cormers and at the passenger door e
track overall vehicle motion and the ability of tha altemate tie-down procedure to
restrict motion of the vehicle.

3} String potentiometers were placed at the driver's designated seat poesition and
attached {o the interior surface of the roof above a normally positioned S0
parcentile Hybrid 1) ATD head. The string potentiometers tracked the intericr
mation of the roof.

4} Performed the roof crush test to a loading ram displacemant of 127 mm or
44 482 N forca, whichever comes first.

The data for this portion of the test can be found on Data Sheets Sand 7.

Based an the test parformed, the 2003 Kia Sarento appears to meet the reguirements
of FMVYSS 216 testing.
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SECTION 3
COMPLIANCE TEST DATA

TEST RESULTS

The following data sheets document the results of testing on the 2003 Kia Sorento.
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DATA SHEET 1
FMVSS 216
SUMMARY OF RESULTS

VEH. MOD YR/MAKE/MODEL/BODY: 2003 KIA SORENTO MPV

VEH. NHTSA NO: £30505; VIN:_ KNDJBT33635081536

VEH. BUILD DATE:11/25/02; TEST DATE: _JULY 18, 2003

TEST LABORATORY:GENERAL TESTING LABORATORIES

CBSERVERS: GRANT FARRAND. JIMMY LATANE, AMANDA PRESCOTT

A VISUAL INSPECTION OF TEST VEHICLE

Upocn receipt, 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: _ MPVY
(2) \ehicle UVW as racorded on Data Table 2: _ 1508 kg

C. STAYIC LOAD TEST OF DRIVER SIDE OF ROOF
Minimum roof crush resistance required by FMVYSS 216 for the vehicle tested:

MCCR as recorded on Data Table 2: 28 018N

PASS FAIL
Maximum roof crush resistance measured during test was

38,878 N at 89 mm X

D. POST TEST VISUAL INSPECTION

Roof pushed down on driver's side from “A” pillar to “C” pillar. Reofis pushed down
approximately 5" and “B" pillar is pushed in approximately 4" toward the passenger
side. Windshield, driver's window and driver side rear passenger windows are
ghatterad.

RESULTS:

REMARKS:

RECORDED BY;
APPROVED BY:

DATE: 07118/03
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DATA SHEET 2
FMV33 216
RECEIVING INSPECTION

VEH. MOD YR/MAKEMODEL/BODY: 2003 KIA SORENTO MPY

VEH. NHTSA NO: C30505; VIN: KNDJD733635081536

VEH. BUILD DATE:11/25/02; TEST DATE:_JULY 18, 2003

TEST LABORATORY:GENERAL TESTING LABORATCRIES

OBSERVERS:_GRANT FARRAND, JIMMY LATANE, AMANDA PRESCOTT

Upon receipt, the vehicle 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 influence the testing. The vehicle will be
weighed and the minimum roof crush resistance determined.

RESULTS:

(1)  Unloaded Vahicle Weight {UVW)

Left Front 508 kg Left Rear 437 kg

Right Front 528 kg Right Rear 433 kg

Front Axle 1036 kg Rear Axle 870 kg
TOTAL UVW 1906 kg

(2) Vehicle type as shown on vehicle certification label:  MPYV
(3)  Minimum Roof Crush Resistance {MCRR}:
Passenger Car:

DVWx15x98= NA N
MCRER = N/A N {IUVW x 1.5 x 8.8 or 22,241 N whichever is less)

MPY, Truck or Bus:

MCRR =UvVWx1.5x88= 28,018 N

(4) Other Comments:

REMARKS:

RECORDED BY:
APPROVED BY:

DATE: 07/18/03
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DATA SHEET 3
FMVSS5 216
PRE-TEST PREPARATION

VEH. MOD YR/MAKE/MODEL/BODY: 2003 KIA SORENTO MPYW

VEH. NHTSA NO: C30808; VIN: KNDID733635081536
VEH. BUILD DATE: 11/25/02,; TEST DATE:_JULY 18, 2003
TEST LABORATORY:GENERAL TESTING LABORATORIES

OBSERVERS:_GRANT FARRAND, JIMMY LATANE, AMANDA PRESCOTT

Prior to tasting, the following will be accomplishad:

A, Secure any convertible top, movable or removable roof structure in their weather tight
positions o QK

B. Close all windows OK

C. Close and lock all doors OK

D. State Side of Roof Tested Driver

E. Measure the lateral angle of the test device at sufficient points to determine {hat t has a
25 degree {plus zero degree, minus one degree) angle 2%

F. Measure the longitudinal angle of the loading device at sufficient points to determine
that is has a & degree {plus zero minutes, minus 20 minutes) 5°

G. The test device will inltfally contact the roof at 330 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 initially contact the rocf as relocated M/A

1. Ambient temperature 51 mm from the vehicle reof in the immediate area of the test
device: 28.3 degreas C.

REMARKS:

A
_d.,(/ DATE: 07M8/05

RECORDED BY:
APFROVED BY:
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DATA SHEET 4
FMWSS 216

VEH. MOD YR/MAKE/MODEL/BODY: 2003 KIA SORENTO MPY
VEH. NHTSA NO: C30505; VIN: KNDJD733635081536
VEH. BUILD DATE:11/25/02; TEST DATE:_JULY 18, 2003
TEST LABORATORY:GENERAL TESTING LABORATORIES
OBSERVERS:_GRANT FARRAND, JIMMY LATANE, AMANDA PRESCOTT =~

RESULTS: Plots of lpad versus displacement and time versus displacement showed that:

{1  The maximum rcof crush resistance was 36,878 N at 69 mm
{2)  The rate of loading was __ 5.08 mm/sec (.2 infsec)
{3) Tha required roof crush resistance of 28 018 N was at 42 mm

REMARKS:

RECORDED BY:
AFPROVED BY:

DATE: 07/18/03
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DATA SHEET 5
FMVSS 216
POST TEST VISUAL INSPECTION

VEH. MOD YR/MAKE/MODEL/BODY: 2003 KIA SORENTO MPY

VEH. NHTSA NO: C305605; VIN: KNDJD733835081536

VEH. BUILD DATE:11/25/02; TEST DATE: _JULY 18, 2003

TEST LABORATORY:GENERAL TESTING LABORATORIES

OBSERVERS:_GRANT FARRAND, JIMMY LATANE, AMANDA PRESCOTT

Upon complation of testing, a datailed visual inspection of the vehicle shall be made. Describa
all damage and deformation that occurred during the test.

RESULTS: Roof pushed down on driver's side from “A” pillar to *'C* pillar. Roof is pushed
down approximately 5 and “B" pillar is pushed in approximately 4” toward the passenger sida,
Windshield, driver's window and driver side rear passenger windows are shatterad.

RECORDED BY:_~5¢

APPROVED BY:

DATE: 07/M18/03
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DATA SHEET &
FMVSS 216 MODIFIED PORTION PRE-TEST

VEH. MOD YR/MAKE/MODEL/BODY: 2003 KIA SORENTO MPYV

VEH. NHTGA NO: C30505; VIN: KNDJD733635081536

VEH. BUILD DATE:11/25/02; TEST DATE: _JULY 18, 2003

TEST LABORATORY:GENERAE TESTING LABORATORIES

OBSERVERS:_GRANT FARRAND, JIMMY LATANE, AMANDA PRESCOTT

Driver Seat Torso Angle: 23¢

Driver Seat “H” Point Location at Mid Travel:
X=__ 205 mm 2ft from centerine of front outboard seat mountingbolt
Y= 245 mm inboard from centerling of front outboard seat meunting bolt
7= 280 mm up from centerline of front outhoard seat mounting balt

Point VRL({Vertical Measurement from H-Point to Headlinsr}: 861 mm
Point VRi (Vertical Measurement from H-Point to Structure Above Headliner): 907 mm
Point RE(Distance from H-Point to a peint 112mm behind point VRij: 925 mm

#1 LVDT{R.F.) Length: __ 920 mm
#2 LVDT{R.R.) Length: 830 mm
#3 LVDT {L.R.) Length: ___890 mm

Distance from LVDT #1 {R.F.)to LVDT #2 (RR)=__ 270 mm
Distance from LVDT #2 (R.R.}to LVDT #3 (L.R} = __ 250 mm
Distance from LVDT #1 {(R.F.)to LVDT #3 (LR) = __ 370 mm

All LVDT s ara located on a 185 mm radius from a vertical ling passing through the saat "H”

point. Using the forward direction as 0° referance and measuring clockwise, LYDT #1 is
located at 43°, LVDT #2 is located at 137° and LVDT #3 is located at 222°.

NOTES:

RECCORDED BY:
APPROVED BY: |

DATE: 07118703




DATA SHEET 7
FMVSS 216 MODIFIED PORTION POST TEST

VEH. MOD YR/MAKE/MODEL/BODY: 2003 KIA SORENTO MPW

10

WVEH. NHTSA NO: C30505; VIN: KND.ID733635081536

VEH. BUILD DATE:11/25/02; TEST DATE:_JULY 18, 2003
TEST LABORATORY:GENERAL TESTING LABORATORIES

OBSERVERS:_GRANT FARRAND, JIMMY LATANE, AMANDA PRESCOTT

Maximum Load Applied = 36,878 N @ 69.0 MTHm
Maximum Displacemant = 137.0 mm @ 20,233 M
#1 LVDT (RF) Displacement = 39.8 mm

#2 LVDT (RR) Displacemsant = 47.0 mm

#3 LVDT (LR) Displacement = __ 34.3 mm

Left Frent Dial Indicator Displacement = 47 mm

Right Front Dial Indicater Displacement = 46 mm

Left Rear Dial Indicator Displacement = 29.8 mm

Right Rear Dial Indicator Cisplacement = 23.5 mm

Right Door 3ill Dial Indicatar Displacement = 1.9 mm

NOTES:

L

RECORDED BY:

DATE: 0718/03

APPROQVED BY:
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SECTION 4
INSTRUMENTATION AND EQUIPMENT LIST

TABLE 1 - INSTRUMENTATION & EQUIPMENT LIST

1"

EQUIPMENT DESCRIPTION MQODEL/ CAL. DATE | NEXT CAL.
SERIAL NQ. DATE
COMPUTER ATAT 486066 BEFORE BEFORE
USE USE
TEST FIXTURE GTL N/A N/A N/A
AD INTERFACE METRABYTE DAS-16(F) BEFORE BEFORE
USE USE
SIGNAL METRABYTE EXP-RES BEFORE BEFORE
CONDITIONER USE USE
L OAD CELL REVERE USP2/46024 0B6/03 06/04
DIAL INDICATOR MITUTOYO 2424-10 BEFCORE BEFORE
LUSE 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
POTENTICMETER USE USE
LINEAR ELECTRIC ASSDC. | 11A4A6 BEFORE BREFORE
POTENTIOMETER | INC. USE USE
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TEST PLOTS
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