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1.0 PURPOSE AND PROCEDURE
PURFOSE

The child restraint anchorage test results presented in this report are part of the Federal Motor
Vehicle Safety Standard (FMVSS) No. 225 compliance test program conducted for the National
Highway Traffic Safety Administration (NHTSA) by MGA Research Corporation (MGA) under
Contract No. DTNH22-02-D-11043, The purpose of the testing was to determine if the subject
vehicle, a 2003 Hyundai Santa Fe, NHTSA No. C30504 meets the performance requirements of
FMVSS No, 225, “Child Restraint Anchorage Systems.”

PROCEDURE

These tests were conducted in accondance with NHTSA's Office of Vehicle Safety Compliance
(OVSC) Laboratory Test Procedures, TP-225T (5/3/01) and TP-225L (6/11/01), and MGA's
Laboratory Test Procedure, MGATE225GOV (3/20/03).

The front occupant compartment consisted of two {2) adjustable outboard bucket seats and the
rear occupant compartment eonsisted of a three-passenger 60/40 split besich seat. Each rear
outhoard seating position was equipped with a child restraint anchorage system {one tether and
two lower anchorz). The rear center occupant position was equipped with a tether anchorage
only. The center-to-center spacing between the rear outboard lower anchorage systems was
approximately 700 mm. The lower anchorages and the tether anchorage for the left rear acating
position was tested with the SFAD 2 fixture and the tether anchorage in the rear center seating
position was tested with the SFAD 1 fixture,

20 COMPLIANCE TEST AND DATA SUMMARY
TEST SUMMARY
The tests were conducted at MGA, Troy, Michigan on September 2 & 9, 2003.

Based on the test regults, the 2003 Hyundai Santa Fe appeared (o meet the performance
requitements of FMVSES No. 225 for these teets.

The SFAD 2 at the left rear scating position sustained a maximum force of 11,071 N and held the
required load for 11 seconds with a total displacement of 91 mm measured at Point “x™. The
SFAD 1 at the rear center sealing position sustained a maximum force of 14,986 N and hekld the
required load for 3 seconds with a total displacement of 72 mm measured at Point *x*. The
applied maximum forces and the measured displacements are provided in Table 1.

MGA File # G03Q7-001.10
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DATA SUMMARY

Strength and displacement summary data are provided below, and daia for the configuration and
the location of each child restraint anchorage system are provided in Section 5.0, Photographs
are found in Section §.0 and test plots are found in Section 7.0},

Table . Summary Data for Strength and Displacement

MGA | Fixture Seating Posttion Max. Load (N) | Displacement {nam)
Test # Type :

SE3446 | SFADII Rear Left 11,071 o1

SE3506 | SFAD] Rear Center 14,986 7z

3.0  TEST VEHICLE INFORMATION

Table 2. General Test and Vehicle Parameter Data

VEH. MOD YR/MAKE/MODEL/BODY 2003 Hyundai Santa Fe
VEH. NHTSA NO. C30504

YIN XKMESB12B331J389801
COLOR Red

YEH. BUILD DATE 10/18472

TEST DATE September 2 & 9, 2003
TEST LABORATORY MGA Research Corporation
OBSERVERS Brad Reaume

GENERAL INFORMATION:

DATA FROM VEHICLE'S CERTIFICATION LABEL:
Vehicle Manufactured By: Hyundai Motor Cornpany
Date of Manufacture; 10/]8/02; VIN: KMESE12B3IIUIE9801
GVWR: 4870k, GAWR FRONT: 2045k
GAWR REAR: 2865kg

MGOA File #: (0307-001.10
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DATA FROM TIRE PLACARD:

Tire Pressure with Maximum Capacity Vehicle Load:
FRONT: 207kpa REAR: 207kpa
Recommended Tire Size: P225/70R16 Load Range: 400kg
Size of Tire on Test Vehicle: P225/70R16

VEHICLE CAPACITY DATA:
Type of Front Seats: Bench  ; Bucket X; Split Bench
Number of Occupants: Front 2, Rear 3; TOTAL _5

MGA File #: G03Q7-001.10
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4.0  TEST EQUIPMENT LIST AND CALIBRATION INFORMATION

MGA Research Corporation
446 Executive Drive
, Michigan 48083

Test Equipment Used for Testing Calibration Due Date
MGA Hydraulic Test Frame NFA
Three (3) Load Cells 3,000 Ib Capability | §/N 2688 11/23/03 & S/N 250 11/23403
Two (2) String Potentiometers .
(S/N (123}335 fl 8386) Calibrated at cach ugo
Hydraulic Pump N/A
MGA CRF Fixture N/A
MGA SFAD2 N/A
MGA H-point Machine N/A
MGA 2-Dimensional Template N/A
Linear Scale 10/4/03 (8/N 109154)
MGA Data Azquisition System N/A
Three (3) Hydraulic Cylinders N/A
Calipers 2/14/04 (8/N DCL002)
Forte Gauge 10/11/03 {S/N FRGOO1}
Inclinometer (Digital) 7/03/04 (SN DGP005)

MGA File # GD3Q7-001,10




Safety Compliance Testing For FMVSS 225
*“Child Restraint Anchorage Systerns™

3.0 DATA

Table 3. Child Restraint Tether Anchorage Configration (Data Sheet 1)

Page9of 51

30504 { DTHN22-02-D=11043

Sealed to prevent

Seating Permit the Accessible without the Ready for ase
Position attachment of | need for any tool other without the need the entry of
a tether hook | than a screwdriver or coin for any tools exhaust fumes
Front Row N/A N/A N/A N/A
LH Yes Yes Yes Yes
:ﬂw Ctr. Yes Yes Yes Yes
RH Yes Yes Yes Yea
Third Row N/A N/A NfA N/A

Note: AS DETERMINED USING THE PROCEDURES SPECIFIED IN TP-225L & 2257,

REMARKS: NONE

MGA File #: G030Q7-001.10
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Table 4. Child Restraint Lower Anchorage Contfiguration (Data Sheet 2)

OBSERVED LOWER ANCHORAGE CONFIGURATION SEAT POSTTION
FRONT SECOND ROW THIRD
ROW I'B oM ROW
Abave anchorage, permanently marked with g circle not less than 13 | 1H Yea
mm in Die.; aod whose color contrasts with its background; and its
center is not less than 50 mm and not more than 75 om sbove the | Ctr | N/A NiA N/A
bar, and in the vertica] longihsdinal place (het passcs theough the
cemter of the har. : RH Yes
Each of the bars is visible, without the compression of the scat | LH Yea
cushion or seat back, when the bar is vicwed, in a wertical
longitudine] plane passing through the center of e bar, slong a line | Cr | WA N/A N/A
marking an upward M) degree angle with a borlzontal plabe. "H Yes
Diameter of the bar (mm) LH 60 6.0
Co NiA NiA N/A
RH 6.0 60
Inspect if the bars are strzight, horizontal and traneverse LH Yes
Cr | NA N/A N/A
FE Yeg
OpﬁoﬁlMukhgéAthﬂumWhr(uhmdephﬂdfm LH
if storable anchoeapes), one guidence fixhoe, or one seut
Ekinglinvisﬂ:le. ) Ctr | NA WA N/A
RH
Optiomal Marking: If guidance fixtures are wsed, the fixivre(s) must | 1 H
be instalksd.
Cir NiA NfA N/A
RH
Measnre the distance hetween Poiat “Z™ of the CRF and the ceater LH 51 46
of the sochorage bar
Fage b (mm) Cir | N NA N/A
RH 59 55
Measure the distance between the SRF 0 the center of the LH 150
anchorage bar {mm) Cir | N/A NiA NiA
RH

150

MOA File #: GO3Q7-001.10
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Table 4. Child Restraint Lower Anchorage Configuration (Data Sheet 2) {continned)

OBSERVED LOWER ANCHORAGE CONFIGURATION SEAT POSITION
FRONT | SECOND ROW THIRD
ROW B | OM ROW

Inspect if the centroidal longitudina]l axes mre collinesr within S | g Y

depreey
Cir NiA N/A NiA
RH Yo

Inspﬂctifﬂl:imidesu:fmenfth:inrﬂmisimjghtmdhnﬁml LE 12 kX |

section of the bars, and det=nmine they are not less than 25 mm, but

not e than 40 mm in length {mm). Cir NiA MN/A NA
RH 3 32

Inspect if the bars can be connected to, over their eatire ingide leogth | 1y Y

by the connectors of child restraint system,
Cu N/A N/A NIA
RH Yeo

Measure the distance between the center of the length of one barto | g 280

the center of the length of the other bar. The raquirament is 280 mm

4 1 mm (m). Cir N/A NfA NfA
RE 280

Inspec if the bars ore an integral and permmoent part of the vehicls, LH Y3
Cir N/A N/A NA
RH Yes

Inspect if the bars arc rigidly attached to the wehicle. If feasible, | LH Yes

bold the bar firmly with two fingers and gently pull.
Ctr NiA N/A N/A
RH Yeg

PITCH, YAW, & ROLL INFORMATION

SEAT POSITION PITCH (deg) YAW (dog) ROLL (deg)
LH 11 )
Ctr. NIA No Data N/A
RH 11 0

Note: AS DETERMINED USING THE PROCEDURES SPECIFIED IN TP-225L. & 225T.

REMARKS: NONE

MG File #: GO3QT-001.10
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Table 5. Tether Location and Dimensional Measurements (Data Sheet 3)

SEAT POSITION TETHER ANCHORAGE LOCATION
FOR TETHER Located in the required zome?
F 1H

Revor Crr. NA
FH
Second LH Yea
Row Cix. Yoz
RH Yy
) LH
Row Cir. NIA
RH

Note: AS DETERMINED USING THE PROCEDURES SPECIFIED IN TP-225L & 225T.

REMARKS: NONE

MGA File #: GO30Q7-001.10
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l Table 6, Tether Amhomge Stahclmdmg mﬂDmplnm_@m Sheet 5)
SEAT Seat, Seat Back, & Huad ‘f {ﬁ Dnltial m Furea nlmu- Fisal | Beriz
Restraint Fesition Lacation Applini Location | Displ.
l POSITION ~ ratmpfeetom 1 srip o} | (i) | N ) (un) | (mem)
Back | aHsed | Gved
Restralot
I 2
LH
o | o | NA | wa NA | A | WA | NA N/A NA NiA NA | NA
I RH
LH NfA N/A NiA NA | NfA NA NiA WA NiA NA N/A
Scood | ¢4y, | Fixed | Fimed [ Mo 1 5 26 537 | 15000 14585 o8 [ 72
I RH | Nra | wNa NA | NA | NA | WA N/A N/A NiA NA | N/A
. LH
I ::f Cw. | NA | NA NA | WA | NA | N NA | WA N/A NA | N/A
RH
I Note: (1) AS DETERMINED USING THE PROCEDURES SPECIFIED IN TP-225L & 225T.
REMARKS: *Applied force was within the specified range stated in the test procedure.
Table 7. Lower Anchorage Static Loading and Displacernent (Data Sheet 6) With SFAD 2
SEAT Seat, Seat Back, & Bead Measared Angies Tahial Ouset Faree Max. Fiml | Displ
POSITION Restraint Peattions Locatien Rty Applled Losd Lorstiss | (mm)
Beat | Seat | InThere | Yarticd | Herlaewmtal (mm} (i) m ™ (mm)
Buck | whend | (deg) {den.)
Raxtrabay
2
LH
Froot oo | A { Nia | Na [ A | A | NA [ A | NA | Na | A | wa
i RE
LH | Fixed | Fixed | Yes NtA 10 17 389 | 11,000 | 10,071* | 108 91
II Seoond | O | NA | NA | WA | ™A N/A NA | WA | NA | WA | NA | NaA
RH | Nea | waA | N NIA N/A NiA N/A N/A N/A NA | NiA
LH
I e lom | wa [ wa | wa | Na NA | Na | Na | WA | NA | NA | NA
RH

Z
#

{2) FORWARD FORCE APPLICATION

REMARKS:

MGA File % GO3QT-001.10

: (1) AS DETERMINED USING THE PROCEDURES SPECIFIED IN TP-2251.

* Applied force was within the specified range stated i the test procedure.
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6.0 PHOTOGRAPHS

_ 6.1 Full rear view
- o

MGA File #; G03(Q7-001.10
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6.2  Full front view

MGA Bils #: GUIQT-H0L.10
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6.3 Test vehicle’s certification label
"'.,- ' ..,'* .. .

T

MGA File # Q030700110
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Test vehicle’s tire info
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6.5 % Frontal left side view of test vehicle

MGA File #: GO30Q7-001.10
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6.6 Y. Frontalri

MGA File # G0307-001.10
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6.7 Vehicle tie down at each tie down location
6.7.1 left front

MGA Fik #: GO3Q7-001.10
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6.7.2 right front

MGA File #: G03Q7-001.10
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6.7.3  left rear

MQA File #: G020Q7-001.10
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674 nght rear

MGA File #: GO307-001.10
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6.7.5 front under vehicle

MGA File #; G03Q7-001.10
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6.8  Pre-test views of the rear left and rear center child restraint anchorage systems installed in
the vehicle
6.8.1 pre-forward SFAD IT test 1 of 2

T

u . F- A
i A
=i A

MGA File # G03Q7-001.10
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6.8.2 pre-forward SFAD Il test 2 of 2

MGA File #: GO37-001.10
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683 preforward SFAD Itest 1 of 2

MGA File #: G03Q7-001.10
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6.8.4 pre-forward SFAD I testi f 2 _.

.. .
= S xor L.pF E 3 r
B . . ] L S

MCiA File #: GO3Q7-001.10
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6.9  Pre-test equipment set up at the right rear designated seating position
0.9.1 pre-test equipment 1 of 2

MGA File #: GO30Q7-001.10
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6.9.2 pre-test equipment 2 of 2

MGA File #: GO3Q7-001.10
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6.10 Load system control and data recording device in test position
6.10.1 forward SFAD H test

MGA File #: GOIQ7-001,10
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_ ﬁ.l{_:l.:'! forward SFAD I pre-test

:

MGA File #: GO3Q7-001.10
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6.11 Post-test condition of each the child restraint anchorage system
6.11.1 nost-forward SFAD IT test 1 of 1

MGA File #: GO3Q7-001.10
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~6.11,2 post-forward SFAD I test 1 of 3

MGA File #: G0O307-001,10
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6.11.3 post-forward SFAD i test 2 of 3

MGA File #: GO37-001.10
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6.11.4 post-forward SFAD I test 3 of 3

MGA File #: G03Q7-001.10
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8.0 REPORT of VEHICLE CONDITION

REFORT OF YEHICLE CONDITION AT THE COMPLETION OF TESTING

CONTRACT No.: DTNH22-02-D-11041 DATE: September 9, 2003

: 446 Executive Do

To: NHTSA, OVSC (NVS-221}

The following vehicle has been subjected o compliance testing for FMVSS Nos. 208 agd 225

The vehicle waa inspecied ppon arrival at the: labaratory for the tese and foond en contain all of the equipament linesd
below. All variances have been reported within 2 working days of vehicle arrival, by letter, to the NHTSA
Industrial Property Matager (NADO-30), with a copy to the OVSC COTR. The vehicle iz again inspected, after the
abowe test hias been eonducted, ard all changes ane poted below. The final condition of the vehicle f1 also noted in
detnil,

VEH. MOD YR/MAKE/MODEL/BODY": 2003 Hyundai Sante Fe

VEH. NHTSANO.: 30504  VIN: KBSSEI2B3) IS  COLOR: Red
ODOMETER READINGS: ARRIVAL 10] miles Date: 8£/31/03
' COMPLETION i01 miles  Dhate; 3/03 °
PURCHASE PRICE: §17, 493 DEALER'S NAME: Arrow Hyyndai
ENGINE DATA: 4 Cylinder __ Liters _ Cubic Inches
TRANSMISSION DATA: _ Automatic X Manual No. of Speeds 5
FINAL DRIVE DATA: ___Rear Drive __Front Drive X Wheel Drive
TIRE DATA: Siz 225/70R16 Mir. Bridgestone
CHECK APFROPRIATE BOXES FOR VEHICLE EQUIPMENT.:
TEST LABORATORY: MGA Rescarch Corporation
OBSERVERS:_Brad Reagme
X | Air Conditioning Traction Control X | Ciock
X | Tinted Glasa X | All Wheel Drive X | Roof Reck
X__| Power Steering Speed Control X_{ Conwle
X | Power Windown X | Rear Window Defroster X | Deiver Air Bag
X | Power Doar Locks Sun Roof or T-Top X | Passenger Alr Bag
Power Seat(s) X | Tachometsr X | Fromt Disc Brakes
X | Pover Brukes X | Tilt Soeering Wheel X | Rear Disc Brakes
X | Antilock Brake System X | AM/FM/Casscite Radio Othor

MGA Fils #: G03Q7-001.10
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REMARKS:
Salvage only.

Equipment that Is oo Jonger on the test vehicle as ooted on previcus pages:
All equiprnent inventoried and placed in vehicle.
Explanation for equilpment removal:

Windshield, I'P, front scats, & steering colurm removed for test. All removed parts wers placed in the
trurk.

Test Vehicle Condltlon:

Salvage only.

RECORDED BY:_Kemney Godfrey DATE: _September 9, 2003
AFPROVED BY: B Regummne

MOGA Filke #: G03Q7-001.19
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APPENDIX A
MANUFACTURER’S DATA (OVSC FORM 14)
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FROM : HGA EXFOUTIVE Sredit FHONE ND. : ia4Bpesenid Fug 11 2003 @954 PI
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%

Third row: NOT APPLICABLE
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(AN chia g owst 0 frum)
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FROM : WGA BMECUTIVE Sndn PHOMNE MO. © 12485008318 Pug. 11 2833 B5:33AH P4
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FORM |4

Page & of 10
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Seating Reference Pot: Distance fram SKP

mm@ T TR
M Wa
(H3 WA
¥a (7Y
) A
3 WA

Second oW ) Fl1
= 30
o] ey
15 3
1i] 411
[ 30

B 51 NIA
[*§] NiA
7] NA
M2 NiA
B WA
%3 NA
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Front Row N1 {Dxive) N/A

N2 (Conier) WA
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FROM : MBA BECUTIVE 2nd# PHIME MO, : 12483590510 Rug. il 2003 10:@7%M PS
BORM 14
Page 10 of 10

For sach anchorage sy e, provide the follwing infrzation:
1. Lewar Azshorage Dinansiome Wheter the AAcharEde
ore oertiiied with £14.1.2.1 of FAVESE Mo, 125,
=>Becomd row cutbead: Cectified with 59,1
=>Socond rrw cenher: Not appieabl

2. Lowar Anchyyape Locstion: 'Wiothat the anchoreges s
atific] with 815122 of FMVEE Mo. 224, Hihe

3 Lower Andherage Maviing s Coraspbenliy: Whather
the inthorape o coriifind with 3134 of FMVES No. 275
1f guidanre flsnivwes are noad, provids the Locstton of e
smating wystams that are xmuipped with fis guidmoes foxbare.
w=2ozood sow outhoend: Cortiilad with 895
Markings aro applicabls.
OxtEdancs fxure aro oot sppHcable
wxBeomud row conber: M appsiialle

4. Lacnting of Tefbver Axchetnge: Appltaile mwebion of
PAVES Mo 323 fr tha opiion wed for s oeetificarios

=orCartified with 86,21
5. m&mmmmpf

FMYSY No. 225 for tha option need i b cortificatioe
=xCoagtifiad with 34.4
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