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1.0 PURPOSE AND PROCEDURE
PFURPOSE

The child restraint anchorage testing results presemted in this report are part of the Federal Motor
Vehick Safcty Standard (FMVSS) No. 225 complisnce test program conducted for the Natianal
Highway Traffic Safety Administration (NHTSA) by MGA Research Carporation (MGA ) under
Coateact No. DTNH22-02-D-11043, ‘The purpose of the testing was to determine if the subject
vehicle, a 2005 Hyundal Tucson, NHTSA No. C50506 meets the performance requirements of
FMVSS No. 225, "Child Restraint Anchorage Systems.”

PROCEDURE

This testing was conductesd in accordance with NHTSA’s Office of Vehicle Safety Compliance
(OVSC) Laboratory Test Provedure TP-225-01 (4/11/05) and MGA’s Laboratory Test Procedure,
MGATP225GOV (2724/05),

The front occupant compantment congisted of two (2) adjmstable cutboard bucket seats and the rear
oecupuntmmparhnentwnsisﬁdufai"’mwthree—pasmgerﬁﬂfmm Each 2™ row outboard
geating position was equipped with a child restraint anchorage system (one tether and two lower
anchorg). The 2™ row center seating position was equipped with a tether anchorage. The center-
to-center spacing between the 2 row outboard lower anchomges was approximately 700 mm.
Each 2™ row outboard seating position was tested with the SFADIT fixnre.

20 COMPLIANCE TEST AND DATA SUMMARY
TEST SUMMARY

The testing was conducted at MGA in Troy, Michigan ¢h July 6, 2005,

Based on the test results, the 2005 Hyundai Tucson appears to comply with the performance
requirements of FMVSS No. 225 for this test.

The SFADII at the 2™ row left seating position sustained & maximum force of 5,093 N and held
the required load for 3 seconds. The total displacement from point “X™ on the SFADI for the 2°
row lcft seating position was 61 mm. The SFADII at the 2™ row right seating position sustalned a
maximum force of 5,030 N and held the required load for 3 seconds. The total displacement from
point “X” on the SFADII for the 2™ row right sesting position was 49 mm.

MGA File #: GDEQT-002.9
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DATA SUMMARY

Suﬁngthanddia&lanamcntsmmnaqrdamampmﬁdnd below, Data for the configuration and the
location of each child restraint anchorage system are provided in Section 5.0. Photographs arc
found in Section 6.0 and test plots are found in Section 7.0.

Terble 1. Summary Data for Strength end Displacement

MGA | Fixtore Test Seating Max. Load Dizplacement
Test# | Type Conflguration ;ﬂlﬂlﬂ. {N) {mm)
Row Left 5,093 6l
SB5262 | SFADII | Lateral Left P Row Rigl 5.030 0

a0 TEST VEHICLE INFORMATION
Table 2. General Test and Vehicle Parameter Data

VEH, MOD YR/MAXE/MODEL/BODY

2005 Hyundai Tucson

VEH. NHTSA NO.

C350506

VIN KM8IMI2B45U064356 ~
COLOR White R
VEH. BUILD DATE 10/12/04 T
TEST DATE July 6, 2003 .
TEST LABORATORY MGA Research Corporation -
OBSERVERS Melanic Schick, Brad Reaume, Kenney Godfrey
GENERAL INFORMATION:

DATA FROM VEHICLE’S CERTIFICATION LABEL:
Vehicle Manufactured By: Hyundai Motor Company

Date of Manufacture: 10/12/04;
GVWER: 4475 Ibs:

VIN: KM8IM12B4 4

GAWR FRONT: 25335 lbs

GAWR REAR: 2425 [bs

MGA File #: GO3Q7-002.9
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DATA FROM TIRE PLACARD:

Tire Pressure with Maximum Capacity Vehicle Load:
FRONT: 30 psi REAR: 30 psi
Recommended Tire Size: P215/65R16
Racommenvded Cold Tire Pressure:

FRONT: 30 psi REAR: 30 psi
Size of Tire on Test Vehicle: P215/63R16
Type of Spare Tire: T155/90R16

VEHICLE CAPACITY DATA:
Type of Front Seats: Bench ; Bucket _X : Spiit Bench
Number of Occupants: Front 2 ; Middle N/A ; Rear 3 ; TOTAL _35 .

MGA File #: GO3Q7-002.9
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40 TESTEQUIPMENT LIST AND CALIBRATION INFORMATION

MGA Research Corporation
446 Excentive Drive
Troy, Michigan 48083
Test Equipment Used for Testing Caltbration Due Date
MGA Hydraulic Test Frame N/A

Two (2) Lead Cell 10,000 1b Capability

S/N 607 (09/03/05), S/N 618 (09/03/05)

String Potentiometer

Calibrated at each use (S/N 20763, 20769)

Hydraulic Punp N/A

MGA CRF Fixture N/a

MGA SFADI N/A

MGA SFADII N/A

MGA 2-Dimensional Template N/A

Linear Scale S/N TPM460 (03/07/06)
MGA Data Acquisition System N/A

Digital Calipers SN MGADO305 (03/22/06)
Force Gauge S/N MGAO0015 (02/02/06)
Inclinometer (Digital) S/N MGADDS3S (06/28/06)

MGA Fike # G05Q7-002.8
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50 DATA

Table 3. Child Restraint Tether Anchorage Configuration

Seatl Petndt the Accessible without the Ready fow use Sealed to prevent
Pne:it:;i attachment of | need for any tool other without the need the entry of
a tether hook | than a screwdriver or coin for any tools exhanst finnea

Front Row N/A N/A N/A N/A
q LH Yes Yes Yes Yes
sﬁ . Yes Yes Yes Yes
RH Yex Yes Yes Yes
Third Row N/A N/A NiA N/A

Note: AS DETERMINED USING THE PROCEDURES SPECIFIED IN TP-225-01,

REMARKS: NONE,

MCGA Flle # G05Q7-002.9
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Table 4. Child Restraint Lower Anchorage Configuration

Page 10 0f 73
C50506 / DTNH22-02-D-11043

OBSERYED LOWER ANCHORAGE CONFIGURATION BEAT POSITION
FRONT SECOND ROW THIRD
: ROW B O/B ROW
Aberve anchorege, permanently marked wih 4 circle not less than 13 | [y 50 50
mm in Dia} and whose color contrasts with iix background; and it
center is not lexe than 50 mm end oot more thwo 190 mm above the | Cor NfA N/A NA
bar, and in the vertical longitwdingl plane that pasacs throagh the
gentar of the bar. RH =0 50
Each of the bars is visible, without the compression of the sest | Ly No
cushipn ot eeat back, when the bar is viewed, in a wvertical
loogiudinal plane passing through the center of the bat, along aline | Cir | NA WA Nia
marking an upward 30 degree angle with a harizoutal plens, RH No
Diemeter of the bar (mm) LH 600 50
1Cr | MNA NiA N/
RH 5.9% 508
Inspect if the hats are straigiil, horizowtal and transverse LH Yeg
O | WA NIA N/A
RH Yemu
Oplional Marking: At least one anchorage bar (when deployed for | 11
wsa, If siorable apcharages), one puidence fixturs, of one seat .
marking i3 visible. Cr | WA NA N/A
RH
Optional Marking: If gaidance fixturcs wre nsed, the fodure(s) must | L
b ingtalled.
Cir | Na NfA NA
RH
Meaare the distance between Point “Z” of the CRF end the cemter | 11 70
of the enchorage bar (mm)
or | NA NA N/A
RH 65
Measure the distanes between the SRP tv the ceater of the LH 175
anchorage bar (ciim) Cir | NA NA NA
RH

175

REMARKS: Measuresments were obtained with the seat back adjusted to a seat back angle of

22 degrees, which is the second step from foremost in seat back reclining.

MGA File # GOSQ7-002.3
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Table 4. Child Resttaint Lower Anchorage Configuration (continued)

OBSERYED LOWER ANCHORAGE CONFIGURATION BEAT POSITION
FROMT | SECOND ROW THIRD
. ROW /B | OB ROW
Inspect if the centridal longitudinel wxes are collimear within 3 | LH Yea
Cir N/A NA N/A
RH Yea
Inapect if the inslde surface of the har that io straight aod berizoatal | 11 g 28
zection of the bars, and datermine they are net Jess than 25 mm, bt
1ot more than 50 mm in length (o). o N/A NfA NA
RH 23 2B
[pspect I the bars con be connected to, cver their eotire inside Jngth | LH Tes
by the crmectors of child restraint xystedn.
Chr NA WA NiA
RH Y=
Macaure the distence between the center of the lenpth of ooe barto | Ly 80
the center of the lengih of the other bar. The requirement is 280 mm
+ 1 mm (mm), Cir N/A NA N/A
RH 280
Imspect IF the bars are en integra] and permanent part of the vehicle, LH Yes
Ck N/A N/A NA
RH Yex
Inspect If the bars are rigidly attached to the vehicle If feasible, | 1p Yea
bald the har firmly with taeo fmgers and petly pull.
Cir NiA MA NA
RH Yea

MOA Fike #: GOS7-{12.9
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PITCH, YAW, & ROLL INFORMATION
SEAT POSITION PITCH (deg) YAW (deg) ROLL (deg)
2 Row Left 17 No Data 0
2™ Row Center NA N/A N/A
2™ Row Right 17 No Data 0

N/4 indicates that there wers no lower anchors in the center seating position.
Note: AS DETERMINED USING THE PROCEDURES SPECIFIED IN TP-225-01.

REMARKS: NONE
Table 5. Tether Location and Dimensional Measurements

SEAT POSITION TETHER ANCRORAGE LOCATION
FOR TETHER Located in the required zoma?
Fromt Rowr N/A
LH Y
o
Rﬂw 'ctl'- Yﬂ
RH Yes
Third Rerar Nk

Notz: AS DETERMINED USING THE PROCEDURES SPECIFIED IN TP-225-01.

REMARKS: NONE
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Table 6. Tether Anchotkpe Static Loading and Displacement
Seal, Seat Buck, & Hesd
SEAT | —RerusintPusitipe | Tope ange | il | Ovee | Farse | Mo | s | EHein
St n‘;‘ SFAD | (deg | Lecwion | Ruty | Applled | Laed | Tocssion | Dieel
POSITION | g | Sest | Toer 8 o) ey [ g | 0 | ) | pmm
A
Proni Bow hIA N/A WA NiA | NfA MNiA MN/A M/A N/A NfA NiA
LH Updght | Yes | 1 0 12 167 | 5000 [ 5009 | 73 61
Second |
sywnll [+ Plxed . Yeg NA | NfA NfA MNiA BA N/A NIA WA
RH Yo 1 0 5 147 5,000 | 5,030 54 - 49
Third Hpw MNiA NiA N/A N/A | NA NYA WA YA N/A MNIA N/A

Notz; {1) AS DETERMINED USING THE PROCEDURES SPECIFIED IN TP-225-01.
REMARKS: * Applied force sxceeded the force specified in the test procedure.

MGA Flie #: G03Q7-002.2
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6.0 PHOTOGRAPHS
6.1 Frenot view

MGA File #: G05Q7-002.9
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4.2 Rear view

MGA File # GO5Q7-0029
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&3 34 Front left view

MGA File # GO5Q7-002.9
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6.4 ¥ Froat right view

Mi3A File #: GHICQTD0LY
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6.5 Teat vehicle®s certification label
6.5.1 Cerifiostion labe] photo #1

MOA File #: GESQ7-002.2
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6.5.2 Certification label photo #2

MGA File #: G05Q7-0029
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653 Tire information label

MGA File #: G05Q7-002.9
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6.5 Vehicle e down at each tie down Jocation
_ .ﬁ.l Front under vehicle
. I . .

MG File #: G05Q7-002.9
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.62 Left front
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6.64 Right font

MG A File ¥: GDS()7-002.9
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665 Right rear
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Right Rear Tie Down
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2-dimenstonal template

6.7

||-.' 0 #1

£.7.1

: GOST-002.2

MGA File ¥
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$72 LH position photo #2

MG File #: GOSQT-00Z9
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6.7.3  Center position phato ¥1

N

MGA Fik # GO5Q7-0029
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6.74 Center position photo #2

MGA File #:; GI3Q7-002.9
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$.7.5 RH position photo #1

MGA File #: G)5Q7-002.9
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6.7.6 RH position photo #2

g

;
1§

MGA Fils #: GOSGQT-002.9
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0.8 CRF verificaton
581 LH fion

MGA Fike #: GO3QI-002.9
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582 LH position photo #2

MAA File #: GOSQ7-002.2
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6.83 LH position photo #3

MGA File #- GOS7-002.9
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684 RH position photo #1

MiGA File #: GOSC7001.9
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685 RH position photo #2

MGA File #: GISQ7-0029
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686 RH position photo #3

MGA Pile #; G05Q7-002.9
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69 % Front view of test vehicle with test apparatus in place
6.0, % Front Jeft view of SFADI

MGA File #: GO3Q7-0029
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6.92 % Front right view of SFADI]

MGA File #: GOS7-002.9
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6.10  Pre-test views of each child restraint anchorage system installed in the vehicle
6.10.1 Pre-tegt photo #F of SFADII

MiA File & GOSO7-002.9
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6.102 Pre-test photo #2 of SFADII

MGA File #: GO5Q7-002.9
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6.10.3 Pre-test photo #3 of SFADII

MiA File & GOSO?-002.9
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G.11  Post-tast condition of each child restraint anchorage system
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MGA File #: GU5Q7-002.9
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6.112 Post-test photo #2 of SFADII

MGA Flle #: G05SQ7-002.9
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5.11.3 Post-tost photo #3 of SFADII

MUOGA File #: GD5Q7-002.9
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6.11.4 Post-test photo #4 of SFADII

MGA File #: GOSQ7002.9
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5115 Post-test photo #5 of SFADI

MGA File #; GOIO?-0029
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#Child Restraint Anchorage Systems”

6.11.5 Posi-test photo #6 of SFADII
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6.11.7 Poat-test photo #7 of SFADII

MG Fils #: GOSQ7-002.9
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“Child Restraimt Anchorage Systems®

6.11.8 Post-test photo #8 of SFADII

MOA File # G03Q7-0029
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§.11.9 Post-test photo #9 of SFADII

MGA File #: GOSQ7-002.9
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6.11.10 Post-test photo #10 of SFADII

MiIA File #: GO5Q7-002.9
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6.11.11 Post-test photo #11 of SFADII

MGA File # GOSQT-0029
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8.0 REPORT of VEHICLE CONDITION
REPORT OF VEHICLE CONDITION AT THE COMPLETION OF TESTING

CONTRACT No.: DTNH22-02-D-11043 DATE: July 6, 2005
From: MGA Research Corporation. 446 Executive Drive, Trov, MI_ 48083

To; NHTSA, OVSC, NV5-220
The following vehicle has heen subjected to compliance testing for FMVSS No. 201U and 225

The vehiole was inspected upan arrival at the lsbaratory for the test and found & contain all of the equipment Hsted
kelow. All variances have been reportad within 2 working diys of vehicks arrival, by letter, to the NHTSA
Induattial Property Managee (NADU-30), with a copy to the OVSC COTR. The vehicle is again mpected, after the
ahove teat bas been conducted, and ell changes are nated balow. The final comxdition of the vehicle is alsn noted in
detail.

VEH. MOD YR/MAKE/MODEL/BODY: 2005 Hyundai Tucsog

VEH. NHTSA NO.: C30506 VIN: KMAIMIZB451064356

COLOR: Whils

ODOMETER READINGS:  ARRIVAL _B9 miles Date: 03/17/05
COMPLETION _90 miles Date: 07/06/05

PURCHASE PRICE: NA  DEALFR’S NAME: L aFoptaine Motors, Inc.

ENGINE DATA.: 4 Cylinders 2.0 Liters __ Cubic Inches

TRANSMISSION DATA: _X Aptomgtic — Manual Ho. of Spexds 4

FIMAL DRIVE DATA: ____ Rear Dirive ___ Front Drive _X 4 Wheel Drive

CHECK APPROPRIATE BOXES FOR YEHICLE EQUIPMENT:

TEST LABORATORY: MG A Regearch Corporgtion
OBSERVERS: Melanic Schick Prad Regue, Kenney Godffey
X | Air Condhioning Traction Cantrot X | Ctock
X | Tincd Glass All Wheel Drive X | Roof Rack
X | Power Steering X__| Speed Conerol X | Console
X | Power Windows X | Rear Window Definater X | Driver Alr Bag
% | Power Door Locks ' Sun R oot or T-Fop X | Passenger Air Bag
Pawer Sean(s) X | Tachometer X | Front Dise Prakes
X | Power Brakes X | Tilt Steering Wheel X | Rear Disc Brakes
X | Antilock Brake System ¥ | AM/FM/Compack Disg Other

MGA File #: G05Q7-002.9
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REMARKS:

Salvage only.

Equipment that is w0 Jonger on the test vehicle as poted on previons pages:
All equipment inventoried and placed in vehicle.

Explanation for equipment removal:

Front seats end left rear door wers removed before conducting the test,

Test Vehick Condhtion:
Salvage only.
RECORDED BY: Malanic 8chigk, Kenney Godfrey DATE: July 6. 2005

APPROVED BY: Brad Rpgume

MGA File # GO5Q7-002.9
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APPENDIX A
OWNERS MANUAL CHILD RESTRAINT SYSTEMS

MGA File # G0S07-002.9
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Sefsty Compliance Testing For FMVSS 225
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APPENDIX B
MANUFACTURER’S DATA (OVSC FORM 14)

MGA Filz # G05G7-002.9
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Safety Compliance Testing For FMVSS 225
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— Eign _
(Pront Passonger’ 263, 1
T :
25
Ve K]
71
5

Centex {if 2ny)
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11575

20

Tube 1. Seating Positious’ e Torwo Angles

(Driver) 264.1
2309
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11725

7
25

Laft (Driver Side)
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PORM 14
Page 3 of 11

NOMINAL DESIGN RIDING POSITION —
For adjusable dri ver, paasenger, 2™ row aid
3" row seut backe, describe how to position
fhe inchinoroetar to medanoa the soxt back -
angle, [ochale dascription of the location of
e sdfustment butch deteet if ipplicabls,
Indirete if applicahle, bow the detenty are
oumbered {Ix the fimt dotent “0Mac “1773
Tndicate §f the sost back sngic in moamxed
with the durnooy in Bhe seat .

" Seatback angle for driver's seat =21 ra—
(TORSO ANCGLE | 21 dagram)

) Sunibmt.mgbpramn@u'l'm=zl_dum {TORSO ANCLE 21 degrem)}
Mezsnrement Instroctions: o '
Same as the driver's seat

mmmghfuz"mm n_dqwum.tm 75 dagrecs)

MOGA File #- GOSQP-002.9
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Safety Compliance Testing For FMVSS 223
«(Child Restraint Anchomge Systems™
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FORM 14
. Pagesafll
Table 3. Seating Reforoazs Point and Tether Anchomge Location
“Seating Refarence Peint | Distnce from Driver's front
| - _=mP) erthoard seat djuster anchopgs”
[FomtRow - B2 343.5 T
El 1285
B2 -
B -
B3 MRS
=R T
SscondRow  LCl - &0
Fl 24
T2 | 315 Gelorenct to deiver'a scad)
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MGA Fik #: GOSQ7-H29




Page &8 of 73

C50506 / DTNHZ2-02-D-11043

Safety Compliance Testing For FMVSS 245
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FORM 14
Page 7 of 11
Table 3, Seating Rofansnce Polnt and Tothor Anchorage Locations
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