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1.0 PURPOSE OF COMPLIANCE TEST

The purposs of this head impact compliance tast was to determine whether the
subject vehicle, a 2005 Hyundai Tucson 4-Doot MPVY, meets the performance
requirements of FMVSS 2011), Occupant Protection In Interior Impect - Upper interior
Head Impact Protection.

Tasts were conducted during May 24-26, 2005 on a 2005 Hyundal Tucson 4-
Door MPV, manufactured by Hyundal Motor Company.

All tests ware conducted In accordance with the U. S. Depariment of
Transportation, National Highway Traffic Safety Adminisiration's Laboratory Test
Procedure TP-201U-01 dated April 3, 1998 and the comesponding MGA Research
Corporation's FMVSS 201U procedure number MGATP201U_FRAME#2 dated March
20, 2003.

All tosts wara conducted at MGA Research Corporation in Troy, Michigan and
were performed by MGA engineers and techniclane. The FMVSS 201U impactor test
machine was used to conduct the tasting. Target locations were determined by using a
Coordinate Measuremant Machine in conjunction with the M3A EZ-Target™ program
and MGA procadure MGATP2010U_Test Serles dated March 20, 2003.
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20 COMPLIANCE TEST DATA SUMMARY

The 2005 Hyundai Tucson 4-Door MPY was equipped with A, B, C, and rear-
pillars, a grab handle located on the side rail above the front passenger and aach rear
door, an adjustable seat belt anchorage on each B-pillar, & non-adjustable seat belt
anchorage on sach C-plilar, and a seat belt anchorage on the rear upper roof.

Upon complation of targeting the test vehicle, twelve (12) targets wers chosen fo
be Impacted based upon engineering judgment and certification test data provided by
Hyundal. Targets were chosen which appeared most likely to giva high HIC({d) values.
The tweive (12) targeis chosen were;

AP1 BP1 RP2 UR2
AP2 BP3 RH UR4
AP3 opPz2 SH2-A A6

The 2005 Hyundal Tucsonh 4-Door MPY tested appears to comply with tha
performance criteria for FMVSES 201U. The HIC(d) measurad using the Part 572L
(Free Matlon Headform) was balow 1000 for each tested component,




VEH. MOD YR/MAKE/MODEL/BODY: 2005 Hyundai Tucgon 4-Door MPV

VEH. NHTSA NO.: C50506 VIN: KM8JM12B451/064356

VEH. BUILD DATE: QOctober, 2004
TEST LABORATORY: MGA Research Corporation

TABLE 2-1
SUMMARY TABLE OF TEST RESULTS

TEST DATES: May 24-28, 2

COLOR: White

2-2

OBSERVERS: Dav 8, Nicholas Brzuch, Bryan Hood, Ma
TARGET | VEHICLE | HORIZONTAL | VERTICAL | VELOCITY | HKG(d) { FMH | IMPAGT ON FMH
SIDE ANGLE ANGLE (kph} HIG {mm)
{deg) (deg) Above | Leffiight

AP1 Right 114 31 18.7 483 | a0 6 3 Left
APZ Left 202 47 18.8 432 | 352 5 4 Left
AP3 Right 158 43 18.8 364 | 261 T 3 Right |
BP1 Right 80 20 18.5 482 | 332 | 28 0
BP3 Right B £ 23.7 748 | 771 18 14 Right
OP2 Right 80 0 24.0 B71 | 868 | 28 0
RF2 Right B5 2 23.6 661 | 656 18 11 Right
RH Left 0 50 2386 765 | 713 5 4 Right

" SRZ-A Left 270 26 18.0 326 [ 210 35 0
UR2 Left 270 23.7 6684 | 6GD | 25 7 Left
UR4 Right B0 45 23.3 722 | 737 a5 0
URS Right 80 a0 23.7 713 | 724 35 & Left

Above and leftiright refers to the pesition relative t¢ reference pt. 0 where the target

made contact with the Frea Motion Headform. See the diagram below for details.




. POST TEST COMMENTS:

The following description lists any post-tast damage or other tast cbsarvations
for each target,

AP3 Right: A-plilar trim cracked.
BP3 Right: B-pHllar trim craclkead.

LIR4 Right Headliner deformation.

REMARKS:
The targets listed were impacted in the following order:
Right: AP3, AP1, UR4, BF3, BP1, OP2, URG, RP2
Laft: AH, LUR2, SR2-A, AP2

. The 150 mm rule was obsarved for tangets horizontal to each other and the 200
mm rule was observed for vertical components.

RECORDED BY: Nicholas J. Brzuch DATE: May 26, 2005
. APPROVED BY: David G. Gotwals
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TABLE 2-2

GENERAL TEST AND VEHICLE PARAMETER DATA

VEH. MOD YR/MAKE/MODEL/BODY: 2005 Hvundai Tucson 4-Door MPV
VEH, NHTSA NO.: C50508 VIN: KMBIM12B45U064358  COLOR: White
VEH. BUILD DATE: October, 2004  TEST DATES: May 24-26, 2005

TEST LABORATORY MDME
OBSERVERS: Da

SUNRQOF INFORMATION:
Installed: Yeos X _ No
Qperation. _ Electric Manual

ROLL-BAR INFORMATION:

Installed: — Yes X No
Padded: — Yes X No
Braces: _ Yes X No
GENERAL INFORMATION:
Date Received: March 17, 2005; Odometer Reading 88 miles

DATA FROM VEHICLE'S CERTIFICATION LABEL:
Vehicie Manufactured By: Hyundai Motor Company

Date of Manufacture: October, 2004;  VIN: KM3JM 128450084358
GVWR: 2029 8 kg; GAWR FRONT: 1149.8 kg;

GAWR REAR: 1100.0 kg




DATA FROM TIRE PLACARD:
Tire Pressure with Maximum Capacity Vehicle Load:
FRONT: 210 kpa REAR: 210 kpa

Recommended Tlire Size: P215/65R16
Recommended Cold Tire Freasure:
FRONT: 210 kpa REAR: 210 kpa
Size of Tire on Test Vehicla: P215/65R16
Type of Spare Tire: T155/00R16 Saver. X; Standard

VEHICLE CAPACITY DATA:
Type of Front Seats: Bench_X; Bucket ; Spilt Bench
Number of Occupants:  Front 2; Rear 3 TOTAL S

VEHICLE CAPACITY WEIGHT:
Vehicle Capacity Weight (VCW) = 380 kg
No. of Occupants X868 kg = 340 kg
Rated Cargofl.uggage Welght (RCLW) = _ 50 kg (difference} (110 Ibs.)

WEIGHT OF TEST VEHICLE AS DELIVERED AT LABORATORY: (with maximum

fluids)
Right Front = 480.5 kg Right Rear = 309.0 kg
Left Front = 4575 kg Left Rear = _809.0 kg
TOTAL FRONT = _918.0 kg TOTALREAR= _618.0 ky
% Total Welght=  59.8 % % Total Weight=  40.2 %

TOTAL DELIVERED WEIGHT = 15380 kg

CALCULATION OF VEHICLE'S TARGET TEST WEIGHT:

Total Delivered Welght = 1536.0 kg
Max. Test Cargo/Luggage Waight = 50.0 kg
Target Tast Walght = 1586.0 kg




WEIGHT OF TEST VEHICLE FULLY LOADED:

Right Front =

Left Front =
TOTAL FRONT =
% Total Weight =

460.5 kg Right Rear = 2345 kg
A456.5 kg Left Rear = 5.0 kg
_p17.0kg TOTALREAR= _B69.5 kg

57.8 % % Total Weight= 422 %

TOTAL TEST WEIGHT =_1586.5 ky
Weight of ballast secured In vahicle's carge area = 50.5 kg

TEST VEHICLE ATTITUDE:
AS DELIVERED: Right Front 759 mm; Left Front 758 mm;
Right Rear 790 mm: ; Left Rear 786 mm;

FULLY LOADED:

AS TARGETED:

Pitch Angle at Right Coor Slll= _D.4 Rear higher
Pitch Angle at Left Doer Sill=  _ D.O

Roll Angle at Front Bumper=  __ 0.5 Left side higher
Rell Angle at Rear Bumper = —D.4 Loft side higher

Right Front 757 mm; Left Front 758 mm;
Right Rear 781 mm;Left Rear 778 mm;

Pltch Angle at Right Door Sill= _0.2 Rear higher
Pitch Angle at Left Docr Sille  _0.2 Front higher

 Roll Angle at Front Bumper = _0.3 Left side highaer

Reoll Angle at Rear Bumper = 0.4 Left side highar

Right Front 881 mm; Left Front 894 mm;

Right Rear 908 mm;Left Rear 908 mm;

Pitch Angle &t Right Door Sill= __0,2 Rear higher
Pltch Angle at Left Door Sill=  __0.2 Front higher
Roll Angle at Front Bumper= __0.4 Left sido higher
Roll Angle at Rear Bumper = __0.4 Left side higher




. AS TESTED ON RIGHT SIDE:
Pitch Angle at Right Door Sl =
Piich Angle at Le®t Door Slil =
Roll Angle at Front Bumper =
Aall Angle at Rear Bumper =

AS TESTED ON LEFT SIDE:
Pitch Angle at Right Door Sl =
Pitch Angle at Left Door Slll =
Roll Angle at Front Bumper =
Roll Angla at Raar Bumper =

VEHICLE WHEELBASE = 2615 mm

__0.2 Rear higher
0.2 Front higher
__0.4 Left aide higher
0.4 Left side higher

__0.2 Rear higher
__ 0.2 Front higher
_ 0.3 Lsft side higher
_0.4 Left side higher

2-7

REMARKS: The sest travel distance was measured to ba 240 mm for the drver front

. seat and 240 mm for the passenger front seat.

RECORDED BY: Nicholas .J. Brzuch DATE: May 20, 2005

APPROVED BY: David Q, Gotwals
@




TABLE 2-3
HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS

VEH. MOD YRMAKE/MODEL/BODY: 2005 Hvundai Tucson 4-Door MPY
VEH. NHTSA NO.: C50508 VIN: KM2JM1284511064356 COLOR: White
VEH. BUILD DATE: QOgtober, 2004  TEST DATES: May 24-26. 2005

TEST LABORATORY: MGA Ressarch Q_rn_o
OBSERVERS: Davit b

HORIZONTAL IMPACT ANGLE RANGE FOR A AND B PILLARS

HORIZONTAL ANGLE MNBILIA MAXBIUM
SPECIFIED RANGE HORIZONTAL ANGLE HORZONTAL ANGLE
A-PILLAR L 185°-255" L 201.8° L 246.8"
R 105°-165° R 113.5° R 158.3"
B-PILLAR L 195°-045° L 201.1° L 279.1°
R 15°165° R 80.5° R 158.1°

AS DETERMINED USING THE PROCEDURES SPECIFIED IN 58.13.4.1
REMARKS:

RECORDED BY: Nicholas ). Brzuch DATE: May 20, 2005
APPROVED BY: David Q. Gotwels




TABLE 2-4

VERTICAL IMPACT ANGLE RANGES

VEH. MOD YR'MAKE/MODEL/BODY: 2005 Hyundai Tucson 4-Door MPV

VIN: KMBIM12B45UQB4356  COLOR: White
VEH. BUILD DATE: Qctober, 2004 TEST DATES: May 24-26, 2005

TEST LABORATORY: MGA Roesearch Corporation
OBSERVERS: David Gotwals, Nichoias Brzuch, Bryan Hood, Matt Karr

VEH. NHTSA NO.: 50506

VERTICAL IMPACT ANGLE RANGES
VERTICAL ANGLE MINBUN VERTICAL | MAXIMUM VERTICAL
SPECIFED RANQE ANGLE ANGLE

FRONTHEADER [FH1 |L 0°-50° L o° L 507
R 0°-50° R o° R a0°

FH2 |L 0°-50° L 0° L 50°

R 0°-50° R 0 R 50°

SIDE RAIL SR L 0°-50° L o L 21°
B a°-50° R ° R 31°

SR2A |L 0°-50° L ° L 26°

R Q°-50° R 0° R s0°

SR2B L 0°-50° L 0° L 25°

R 0°-50° R 0° R 4

SR3-1 |L 0°-50° L o° L 4

R 0°-50° R 0° R 45°

SR3-2 |L 0°-50° L 0° L 41°

R 0°-50° R 0° R 41°

SR3-3 L 0°-50° L ) o L ao°

R 0°-50° R 0° R 287

REARHEADER |RH L 0°-50° L o° L 50°
R 0°-50¢ R 0° R 50°
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VERTICAL ANGLE MENMUM VERTICAL | MAXINUM YERTICAL
SPECIFIEED RANGE ANGLE ANGLE
A-PILLAR AP1 |L -5*-50° L -5° L a2
R -5°-50° R -5° R 31°
AP2 |L -5"-50° L -5° L 47°
R - -l R -5° R 47
AP3 |L -5°-50° L -5 L 42°
R -5°-50° R -5° A 42°
B-PILLAR BP1 |L -10°-50° L -10° L 19°
R -10°-60° R -10° | 20°
BP2* (L 0°-50° L o° L 0°
R o°-50° R 0° R 0°
BP3 |L -10°-50° L -10° L -7
R -10°-60° R -10° R 6"
BP4 |L -10°-50° L -10¢ L -8°
R -10°-50° R -10¢ R -10°
OTHER PILLAR  (OP1* |L 0°-50° L 0° L 14°
R 0°-50° R ° R 14°
or2 |L -10°-50° L -10° L
R -10°-50° R -10° R o°
REAR PILLAR AP1 |L -10°-50° L -10° L a3°
R -10°-50° R -10° R
RP2 |L 0°-50° L -10° L 8°
R 0°-50° R -10° R 2"
UPPER ROQOF 1 0°-50° 0° 39
UPPER RCOF 2 g°-50° [ty 40°
UPPER ROOF 3 0t-50° o 33°
UPPER ROOF 4 0°-50° o 45°
UPPER ROOF 5 0°-50° o° 27
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VERTICAL ANGLE | MINIMUN VERTIGAL |MAXIMUM YEATICAL
SPECIFED RANGE ANGLE ANGLE
UPPER ROOF & 0°-50° 0° 40°

As determined using the Procedures specified in 58.13.4.2. "Targets BP2, and OP1 are
soat belt anchorage locations.

RECORDED BY: Nicholas J. Brzuch
APPROVED BY: David G, Gotwels

DATE: May 20, 2005
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TABLE 2-5
TARGET MEASUREMENTS

VEH. MOD YR/MAKE/MODEL/BODY: 2005 Hyundal Tucson 4-Door MPV

VEH. NHTSA NO.: 50506  VIN: KMBIM12B45U064356  COLOR: White
VEH. BUILD DATE: Qgtober, 2004  TEST DATES: May 24-28, 2005

TEST LABORATORY:_ MGA Resaarch Corporation

OBSERVERS: David Goiwals, Nicholas Brzuch, Bryan Hood, Matt Kery

Meaaurament Description Left Side | Right Bide
M Seat Fore/Aft Travel (Front seats) 240 mm 240 mim
™ Horizontal < {CG-F1 (Left Saat) to {Right A-Pillar)} 113.2° -
A" »F-T™ 248 8° -
we Hatizontal < [CG-2 {Left Baat) ko (Lalt A-Pillar)} 201.8° -
AZ° A" =W"° 201.2° -
L Horizontal < {CQ-2 (Left Seat) to (Laft B-Plar)} 278.1° -
gi® 1" = 27r9.1° -
v Horizontal < {CQ-R (Lsdt Seat) to (Left B-Plilar)} 201.1° -
B B2 =V 201.1° —
W iright) |Horzontal < {CO-F2 (Right Seat) to (Aight A-Plllar}} - 168.3°
Al righty | A1" {right) = W™ (right} - 168.9°
T {right) Horizontal < {CG-F1 (Right Seat) to {Left A-Pllar)} - 2455
AZ° inight) | 360°-T [right) - 113.5°
Vofght) | Horizontal < {CG-R (Fiight Saat) to (Right B-Plar)} - 158.1°
B1®{right) | B1° {right} = V" (rigiv} - 158.1°
U®{right} |Horizontal < {CG-F2 (Right Saal) to (Right B-Pllar)} - 80.5°
B2° {right) | B2" (right) = U® (right} - 80.5"
J A-Piller {{Plane ) - (Plana 5} 364.7 i | 3861 mm
Ji2 J+2 1774 mm | 177.6mm
(B 3] Upper Roof {(Plane A) ~ [(Plane B)} 210.0 mm
/2 Di1+2 1005.0 mm
Upper Roof {(Plane C) - (Plane D} 1215.8 mm
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Moasurement Dascription Lafi Sida | Right Side
Das2 D2+2 B07.9 mm
35D1 36 x D1 7035 mm
.asD2 B5x02 425.5 mm
N E—ﬂm {BPR} - {lowest point on deyfight apening forward of B- 443.6 mm | 462.4 tmm
N2 E-im {{BP3} - {lowest poirt on deaylight apaning forward of B- 2915mm | 226.2 mm
N4 E—ﬂm {(BP4) - {lowest paint on daylght apening forward of B- 1108 mm | 1189 mm
Q O-Plar (Plane 13 — Plane 14) 4060 mm | 408.6 mm
Q2 Q2 203.0 mm | 2043 mm
D R-Fillar (Pont 7 — Point M) B26.0 mwm | B40.0 mm
3DIT 3DI7 3538 mm | 380.0 mm
As determined using the Procedurse spacified in 510.1-10.13.
SgRP Locations (world coordinates)
Left {mm) Right (mm)
X ¥ z X ¥ Z
Front 1325.0 -352.9 4198 1325.2 358.1 420.0
Rear Row 2154.0 -336.2 4488 21542 Jd44.8 448.0
SgRP Locations (vehicle coordinates)
Laft {mm) Right {mm)
X y z X y z
Front 1325.0 -3585.0 420.0 1325.0 355.0 420.0
Rear 2155.0 -340.0 4420 2155.0 340.0 443.0
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&3 Locationa (world coordinatas)
Left (mm) Right (mm)
X Y A X y Z
CGF1 1245.0 -352.9 1079.8 1245.2 358.1 1080.0
CGF2 1485.0 -352.0 1079.8 1485.2 358.1 1080.0
CGR 2314.0 -336.2 1108.8 2314.2 344.8 1108.0

REFERENCE FOR VEHICLE COORDINATE SYSTEM (measured in miimeters):
Upper door strlker bolt (x, v, ) = 1545.7, 748.1, 501.9
Driver, front outboard seat enchorage (x, y, 2) = 18322, 605.2, 1276.4
Upper door striker bolt (X, v, 2) = 1545.7, -748.1, 501.9

REMARKS:

RECORDED BY: Nicholgs J, Brauch
. APPROVED BY: David G, Qotwals

DATE: May 20, 2005




VEH. MOD YR'MAKEMODEL/BCDY: 2005 Hyundal Tucson 4-Door MPY

SUMMARY OF TARGETING RESULTS

VEH. NHTSA NO.: 50606
VEH. BUILD DATE: Qctober, 2004

TEST LABORATORY: MGA Research Corporation

VIN: KMBIM12B45U1084356

TABLE 26
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COLOR: White

TEST DATES: May 24-26, 2005

SUMMARY QF TARGETING RESULTS ~
Target Location {mm) Harizontal | Vertical | Relocation {m Impact
. v 2 Angle (cdeg} | Angle (deg) | (YeaNo) Spherus) {YesMNo}
A-Plllar Laft Side
AP1 1029.1 5472 | 11844 248 ao No - Mo
AP2 o33 | 5994 | 11083 202 47 No - Yos
AP3 748.0 | -828.0 | 10198 202 42 No - No
A-Pliar Right Side
AP1 10331 | 5618 | 11878 114 31 No - Yes
AP2 8040 | 6091 | 10097 158 44 No - Ny
AP3 748.1 8303 | 10125 158 42 No - Yas
B-Plllar Left Side
BP1 1676.2 | -4838 | 12811 270 18 No - No
BP2 18522 | -590.3 | 1081.7 270 0 No - No
BP3 16101 | -616.2 | 1061.5 - - Yos - -
REL 15178 | 6083 | 1088.7 278 7 - 1 No
BP4 1811.8 | 8511 851.9 202 8 No - No
B-Pllar Right Side
BP1 1579.1 | 4885 | 1281.9 90 20 No - Yos
BP2 15540 | 6046 | 1027.3 280 0 No - No
BP3 15227 8138.2 1056.3 - - Yes - -
REL 1517.7 | &143 | 10812 B1 % - 1 Yos
BP4 18141 | 6550 | 94348 150 -10 No - No
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SUMMARY OF TARGETING REBLULTS

Targst Locatlon {mm) Horizontsl | Vertloal | Relocation {m:‘ impact
x y x Angls (deg) | Angle (deg) | (Yos/MNo) Spherss) (YeaNo)
Other Plilar Laft 8ido
OPR | 23224 | 4781 | 12767 No - No
OP1 | 24250 | 8057 | w180 | 270 14 No - No
oPz | 2468 | 8121 |107a1 - - Yes - .
REL 2365.6 -801.0 100973 oM (1] - 2 Mo
Other Piller Right Side
OPR | 23247 | 4783 | 1774 Na - No
OP1 | 24275 | eces | 10162 60 14 No - No
oPz | 24074 | 8150 | 10898 - - Yee - -
REL | 2aves | eooo | 1101.8 90 0 - 2 You
Rear Pilar Lait Glde
RP1 2721.2 -508.1 1186.9 210 33 No - No
RP2 | 26663 | -825.1 | 10385 - - Yes 1 -
REL 28755 -614.89 1044.1 260 G - - Mo
Rear Piller Right Side
RP1 | 27117 | 5005 | 116056 - - Yos _ _
REL | 27212 | 4772 | 11576 45 40 - 1 No
RP2 | 26712 | save | 10116 - - Yes . -
REL | 28934 | e258 | 10179 85 2 - 1 Yas
Front Heeder Laft Side
FH1 B73.4 -457.2 12439 - -- Yes — -
REL | 9685 | 4208 | 1242.6 180 50 - i No
FH2 8570 | -3080 | 12538 180 50 No - No
Front Houder Right Side
FH1 o750 | 4625 | 12402 - - Yoo - _
REL | o714 | e361 | 12401 180 50 _ 1 No
FH2 gh8.2 311.8 1249.9 180 50 Mo - No
Side Rail Left Side
SR1 11781 -501.1 1287.2 - - Yas - -
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SUMMARY OF TARGETING AESULTS

Target Location (mm} Horlzontal | Vertiesl | Relocation (E’:::::n Impact
x v - Angle {deg) | Angle (deg) | (Yea/No) Sphares) {Yea/Na)
REL 11784 | -478.3 | 1275.2 270 21 - 1 No
SR2A 13203 | 4949 | 12787 - - Yoa - -
REL 13278 | 472 | 1286.1 270 28 - 1 Yes
SR2B 1275.7 | 4964 | 12754 - - Yos - -
REL 127665 | 4766 | 12835 270 25 - 1 No
SR3-1 18920 | 469.7 | 12736 270 43 No - No
SR3-2 | 20986 | 471.3 | 126841 270 41 No - No
SR33 | 24719 | 5245 | 12214 270 30 No - No
Slde Rall Right Skie
SRt 11630 | 4960 | 12535 80 31 No - No
SR2A 13338 | 4084 | 12765 - - Yo - -
REL 13762 | 4773 | 12618 a0 50 - 2 No
SR2B 12787 | 4904 | 12715 - - Yos - -
REL 12847 | 4718 | 1238.0 o0 43 - 2 No
SR3-1 18809 | 4787 | 1271.8 80 45 No - No
SR3-2 | 210656 | 4803 | 12863.8 H0 4 No - No
SR3-3 24752 | 5262 | 1221.0 80 b No - Mo
Rear Hoader Loft Skie
RH £680.3 | -339.0 | 12332 0 50 No You
Rear Header Right Side
RH 2680.8 | 3423 | 12004 0 50 No - No
Upper Aoof Left Side
URi 1184.2 | 4191 | 12875 270 an No - No
UR2 1887.5 | 4171 | 13184 270 40 No - Yoo
UR3 23224 | 41B7 | 13005 270 a3 No - No
Upper Roof Right Side
UR4 1277.0 | 4199 | 13101 20 45 No - Yes
LIRS 15780 | 4187 | 13220 B8O 27 No - No
URS 24752 | -421.7 | 12818 00 40 No - Yes
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As determined using the Procedures specified in 510.1-10.13.

AREMARKS: Targets AP1, AP2, AP3, BP1, RP1, SR1, SR2A, SR2B, SR3-1, SA3-2,
and SR3-3 are located In the curtein airbeg zone and subject to a reduced velocity

Impact.

RECORDED BY: Nicholas J. Brauch DATE: May 20, 2005
@  APPROVED BY: David G, Gotwale
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MICHIOAN OPERATIONS DOC. NO.: MGATFI0TZ10.3

DATE; 2811 REVEION NO.- 2

SUPERCEDES: MOATF207210.2 PAGE L OF |
SUNMMARY OF FMV5S 201U TEST

JOB/NHTSA NO: GO5SI7-001.4 VEHICLE YR/MAKEASODEL 2005MHT SA/Hyundal Tucsan

GENERAL TEST PARAMETERS: Test Numbers#2
Targat {Vahicle Slde): AP1 Right Tamperature:22C
MGA Tast Refarance No..FM3208 Humidity:43%
Approach Horlzontal Angies:114° Time of Test1:656 PM
Approach Vertical Anglas:31° FMH Serial No:[037]

Addifional Deseriplion:

TEST RESULTS:

Impact location on FMEH {mm) i

LY
HIC(d) HIC At(msec) | Velocty (koh) [ wePLO | LefRight Pt. O

I 469 401 ] 18.7 8 3L

INSTRUMENTATION INFORMATION: (all accelerometers are Endevio 7264-2000)

DLR Valus

-85 .4
85.7

89.5

REMARKS {Summary of test, damege, non-compliance, Invalid test, etc.):

No viaible :‘%
Recorded v Approved By'; <M <2 gege-— Date: 524105

*Cnly nacessary for NHTSA {Govermment) Compliancs tastifp,
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FMH
GOSTT-001.4
‘ Customer: NHTSA ‘Vehicle Frogram ; Hyundal Tocson Model Year: 2003
Test# 2 Target: AP1
FM5208 Test Date: 5/24/05 Vehicle Sidar Right
Additional Desc: NFA HorzVext Angle: 114431

HIC() = 469, HIC = 401, Delta T = 5 meec

20 Max Resultant= 118.9 g's @ 399 mm

; T/
. /L
L~

zu =
H P W __,_..-—r-’"‘_"vr
_. a 5 10 15 20 25 30 35 40 45
. Resultant (g's) vu. Displacemesnt (rm)

. /N
. [\
. [\
) [ 1\
) / \
w’f \“"’”‘*RH__

] 5 13 15 20 25
Eesulient Accel {g's) va. Tine (nwses)

L'. Page 1 of 4
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FMH
GOSI7-001 .4
- Customer: NHTSA Vehicle Program ; Hyundai Tucson Mode] Year 2005
. Teat# 2 Target: AP}
FMS5208 Teat Date: 5/24/05 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 114131

HIC{d) = 469, HIC = 40, Delta T= 5 maec

Max Accelerntion = .6 g's @ 0 mzsc, Min Acceleration = -115 g @ 8.9 msec

20
. _ AT
. N /
. \ 1/
T\
N \\/
- 120, 5 10 15 20 25
. Accel X () va. Time (meec)

Max Acoclemtion = 1.5 p'n (@ 8.7 mwec, Min Acocleration =-3.3 g's (@ 5.5 msec

aly
P’ v /}%mh “"““\.-'h'J
'Hlm

0 5 1] 15 20 25
Accel Y (g's) vi. Time {msec)

l. Page 2 of 4




FMH
QoS0 4
Conomer: NHTSA Vehicle Frogram : Hyundsi Tucson Mol Year: 2005
Test # 2 Taspat AP1
FM5203 Teet Date: 5/24/05 Vehicle Side: Right
Additionnl Dege: N/A Horz/Vert Angle: 11431

HIC{d} = 469, HIC = 401, Dcla T = 5 msec

Max Acceleration = 4 gl @ 4.8 meec, Min Acceleration =-33.1 ga @ 9.7 msec

:Wﬁ \\ ’_,Jw-”“"‘*’“
\ /

: T,
V7
LH 5 10 15 20 25
Accel Z (g's) vs. Timwe {maex)

Max Velocity = 18.9 kph @ 132.9 mscc, Enpact Velocity = 18.7 kph

u N
m /

u Al

0 50 100 150 200 250
Veloolty (kph) va. Time (sec)

Pagodofd
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FMH
GOST7-001 4
B Customer: NHTSA Valricle Program : Hyundai Tucson Model Year: 2005
. Test# 2 Target: AP1
FM5208 Teat Datet /24105 Vehicla Side: Right
Additional Desc: N/A. Horz/Vert Angle: 114731

HEC(d) = 468, HIC = 401, Delta T= 5 msec

Max Dhsplacement=42.1 mm & 11.4 msec

/ —

a5 / ——

_ 0 5 10 15 20 25
. Displacement (mam) s, Time (msoc)

t. Paga-‘l-ufli
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MICHIGAN OPERATIONS DOC. NC.: MOATF207210.3
LDATE: 28101 REVISION MO 2
SUPERCELES: MGATP2072102 PAGE 10F L

SUMMARY OF FMVES 201U TEST

JOB/NHTSA NO: GOSIT-001.4 VEHICLE YR/MAKEMODEL:2005/MHTSA/MHyundal Tucson

GENERAL TEST PARAMETERS: Test Number##12
Target {(Vehicle Sids): AP2 Left Tempemtue21C
MGA Test Reference No..FM3218 Humidity: 45%
Appraach Horlzontal Angles.202° Tima of Test9:22 AM
Appraach Vertical Angles:47 FMH Seral No:[038]
Additional Bescription:
TEST RESULTS:
_ Irmnpact focation on FMH {mm}
HIC{d} H{C At {mzec) Valocity (kph) “Above Pt O LSRGt PL O
432 352 0.8 18.8 5 4L

INSTRUMENTATION INFORMATION: {all accelerometars ars Endavco 7284-2000)

Axls | Channel Seral No. DLR Value AV Pre-Test AV Post-Tast
5 J38197 -108.8 1.43 1.43
6 J36193 1028 1.54 1.54
Z 7 J36353 | 98.8 1.39 1.38

REMARKS {Summary of tast, damaps, noncompllance, invalkd test, &te.):
No vishbla damags.

Recordad By:

Zé‘nppmm&m-: P P Date 52805

“Only necessary for NHTSA (Government) Compliance teytiid,




313
FMH

GOST?-001.4

6 Customer: NHTSA Vehicle Progrem : Hyondai Tucson . Model Yoar: 2005
Test# 12 Target: AP2
FM3218 Test Date: 5/26/05 Vekicle Side: Left
Additional Deec: N/A Horz/Vert Angle: 202/47

HIC{d) =432, HIC = 352, Delin T= 3.6 mgec

Max Resuliant =972 g's (@ 18.7 mm

100

90 ey /\\ i

. S~V

o / \,

&0 / N

s

50 e

" i

0 / | /

N / J/

10 A N

\//' R e

nﬂ 5 10 15 20 25 30
‘ Regultant (g's) ve. Displacement (mm)

Max Fesult =972 g @@ 4.1 msec

)

I
o1/ TN,

4 ' \,
o A}
/ =

i} 2 4 & a 10 12 14 156 18 20
Besaltant Accel {g's) v&. T {mesc)

. Page 1 of 4
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FMH
G0517-001.4
. Customer- NHTSA Vehicle Program | Hywbdai Tueson Madel Year 2005
Teat# 12 Target: AP2
EM5218 Tast Date: 5/26/05 Vehicle Side: Taft
Additional Denc: N/A Horz/Vert Angle: 202747

HIC(O =432, HIC = 352, Delta T = 8.6 omec

Maz Accelerstion =.2 g's @ 0 moce, Min Acoeleration = -96 g @ 4.1 maco

—r""-."-_.r-

54 b &
L~
hY

‘ 7
N

=80 vl‘.‘;

100
. 0 2 4 6 8 10 12 14 16 18 20

Max Accsleration = 10.3 g's (& 9 maec, Mim Acceleration = -2.2 g's (&) 4.9 meoc

1
) IV

) T

AL L LA

v U-U"i‘— V g i

12

10

a 2 4 & B 10 12 14 14 18 20
Accel Y {p's) va. Tima (macc)

. Page 2 of 4
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FMH
GOSI7-001.4
. Customer: NHTSA Vehicle Progrem : Hyundei Tucson Model Year: 2005
Test# 12 Target: AP2
FM5218 Teat Date: 5/26/05 Vehiclo $ide; Left
Additional Desc: N/A Horz/Vert Angle: 202/47

HIC(d) = 432, HIC =352, Delta T= 8.6 msec

Max Accelerafion =1 g's @ .1 mec, Min Acceleration =-23.6 g's @ 6.2 maec

5 . u/_,f‘d‘/\ ‘\f
L R
W\ %

-15 A

A

¥

. 0 2 4 6 B 10 12 14 16 18 0
Accel Z {#'s) va. Time {maec)

Max Volocity = 19 kph @ 1892 mace, fmpact Velocity = 18.8 kph

13

) /
/ |

0 50 100 150 200 250
Veloclty (kph) va. Thne {msec)

. Page 3 of 4
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FMH
GOSI7-001.4
Customer; NHTSA Vehicle Progran : Hyundai Toeson Modal Year: 2005
Test # 12 Targei: AP2
FM5218 Teat Date: 5/26/05 Vehicle Side: Left
Additional Diesc: N/A. HorzfVert Angle: 202/47
HIC(d) = 432, BIC =352, Delta T= 5.5 mssc
30 Mex Displacement = 251 mm @ 8.5 meec
25 —
20 7
™,
15 ]
[~
10 /
5
0
35 2 5 8 10 12 14 16 i8 20

YMspiscement (mm) ve, Time (maec)

Page 4 of 4
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MICHIGAN OPERATIONS DOC, ND.: MOATF20T2103

= DIATE: 2201 REVISICH NO.: 2

{ . SUPRRCEDIES: MOATE2072102 PAGE 1 OF 1
SUMMARY OF FMVES 201U TEST

JOBMHTSA NO: GO5I7-001.4 VEHICLE YRMAKE/MODEL2005/NHTSAHyundal Tucson

QENERAL TEST PARAMETERS: Tast Numberi1
Target {Vehicia Side): AP3 Right Tamperature:22C
MGA Test Reference No..FM5207 Humidiy:43%
Approach Horlzontal Angles:158° Time of Tast11:43 AM
Approach Verlical Angles:42° FiH Serial No:J[035]

Additional Description:

TEST RESULTS:
Impact lecation on EMH (mm) I
HEXd HIC Al {meec Valoaol h
b ) "y keh) Above PL O LefyRight Pt O
I 294 281 A 18.9 1 ar

INSTRUMENTATION INFORMATION: {all ecceleromsbers ana Endevco 7284-2000)

DLR Value AV Post-Test
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FMH

GOsIT-00%.4
Customer: NHISA Vehicle Progmm ; Fiyandai Tucson Model Year; 2005
Test# 1 . Tacgee: AP
FM5207 Tost Date: 524103 Vehicle Side: Right
Additional Deac: N/A Horz/Vert Angle: 158/42

HIC(d) = 364, HIC = 261, Delta T = 9.4 maco

Mix Resultant = 85.5 g's @ 10,6 mm

90

NN
30 f
. J N
(1]

//' | \/“’“\,_V\J’M\ Mw' |

luf\/ vv"-"/JJ

o 5 ¢ 15 20 25 3
Resuliant {g's) vs. Displacement {mm)

Mix Resultant = 85.5 g @ 2.1 mgac

I A,
T ™,
] W

]

B 2 & 8 B 3 B 8
I
=

=]
-

[

a 2 4 [ -] 10 12 14 16 13 21
Resultant Accel {g's) va Time (msec)

Page 1l of4




'®

3-22
FMH '

GOST7-001.4
Custorner: NHTSA Vehicle Program : Hyuodei Tocson Model Year: 2005
Teat# 1 Target: AF3
FM5207 Test Date: 51247405 Yehicle Side: Right
Additional Desc: N/A HorzVert Angle: 158/42

HIC({d) = 364, HIC = 251, Delia T= 9.4 msec

Mex Acceleration = .8 g'z @ 0 msec, Min Accaleration =-84.3 g (5 2.1 maec

=10 l,\ . MV‘“’
- H\ NM

/W

NIRRT

0 2 4 6 5 10 12 14 16 18 n
Accel X (gs) ve. Time {nasec)

Max Aocolermtion = 112 ¢/'s (@ 3 maec, Min Aceslergtion = <5.5 g's (@ 7.5 mseo

12
10 ,MV\

3

. [\

R

4 1l

/R

bl \ ﬁf_
} ' \ a\ el

2 74 \ / AT B Y o

-4

\A
6 2 4 I 8 10 12 14 16 I3 20
Acoel Y (g's) vs. Time (msec)
Page 1 of 4
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FMH
GOST7-001.4
Customer; WHTSA Vehiele Program : Hyundsi Tocsen Mindal ¥aar: 2005
Test# 1 Target: AP3
FMS207 Test Date: 5/24405 Vehicle Side: Right
Additicnal Desc: N/A Horz/Vert Angle: 15842
HIC{d) = 384, HIC = 261, Delta T = 9.4 nmec
Max Accelertion = 1.9 g9 @ 0 mses, Min Accaleration =-14.6 p's @ 2 macc
2

1] o i,

2 % ﬂ H\f‘/vfw )
| MY

ol W T AL
JV

18, 2 4 § 8 16 12 14 15 15 20
Accel Z (g'n) va. Time (maec)

. Max Velocity = 19 kph @ 131.6 msec, Impact Veloclty = 18.¢ kph

20

. /]
u 7 | —
) \ / |

Nt

0 50 100 130 ' 200 250
Velocity (kph} vs, Time (msec)

Pags 3 of 4




FMH
OO5TT-001.4
lf" Customer: NETEA Vehicls Program : Hyundaei Tixson Model Year; 2005
. Test# 1 Target: AP3
FMS207 Teai Datz; SIS Vohicle Side: Right
Asditianal Deac: N/A. Haorz/Vert Angle: 158/42
HIC(d) =364, HIC = 261, Dalta T = 9.4 mses
0 Mzx Displacamsnt= 272 mm @ 9.7 maeo
20 / P
i “*x\
15 /
10
5
]
-5
0 2 4 L] 3 10 12 14 14 18 i)
. Displacement (mm) ve. Time {msec)
Page 4 of 4
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MICHRGAN OFERATIONS DOC. NO.: MGATFHIT210.3

. DATE: 2/8/01 REVISION NO.: 2
SUPERCEDES: MOATP20T216.2 PAGE 1 OF 1
SUMMARY OF FMY5S 201U TEST

JOB/MNHTSA NO: GOS5I7-001.4 VEHICLE YRMAKE/MCDEL:22005MHT SA/Hyundal Tucson

GENERAL TEST PARAMETERS: Test Numbar#s
Terpet (Vehicla Side): BP1 Right Temperature:22C
MGA Test Refarence Mo.:FMS211 Humidily:48%
Approach Horizontal Angles.B0? Time of Test6:30 PM
Approach Vert'cal Angles:20° FMH Serlal Ne:[037]
Additional Description:

TEST RESULTS:

Impact location an FMH {mm) I

H HIC At Valocity
o (msec) ko) 1 b PLO | LofRignt PO

462 382 7.6 18.6 28 0

INSTRUMENTATION INFORMATION: {all accelerometers ere Endaveo T264-2000)

REMARKS {Summary of test, damage, non-compliancs, invald test, etc.):
No visa damage

':.'-"'"n aowege—  [Date: 5/24/05
‘Dnljrnnna H}Hﬁaiﬁwmnmt}cgmphme




FMH
GOST7-001 .4
Customer: NHTSA Vehicle Program : Hyundai Tocson Modal Yeor: 2005
Teat# 5 Target BPI
FM5211 Test Date: 524405 Vehicle Side: Right
Additional Dasc: N/A Horz/Vert Angle: %20
HIC{E) = 462, HIC = 392, Delia T = 7.8 mseo _
120 Max Resultant = 106.8 g's @ 29.8 rum
100 /f “\\\
80 / )
) / ’ /
40 7 /
20 — / /"/
] W“”Fﬂ ___.-——‘fHJ
0 10 15 20 25 30 35
Resultaut (p's) va, Displacement (o)
= 1068 6.6
120 Mex Resoltant g @ 6.6 masc
100 /f\\\
RO / \\
40 \
; ‘\

5 10 15 20 25

Resultant Accel (r'a) va. Time (ingec)

Page 1 of 4
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FMH
GOSI7-001.4
. Customer: NHTSA Vehicle Program : Eyunds Tucson Model Year; 2005
Test# 5 Target: BE1
FM5211 Test Date: 524405 Vehicls Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/20

HIC{d) = 462, HIC = 392, Delia T= 7.8 macc

Max Accaleration = g's @ 0 mece, Min Acceleration = -104 gs @ 5.6 maec

]

=20 s

o\ d
W\ /

. \ A

\ /"

-120

. 0 5 14 15 20 25

Accel X (g5} va, Time {musec)

Max Acceleration = 2.1 g's @ 13.3 maec, Min Acceleration = -5 g @ 72 max

3% T FU R

!
. . Al
| 'R

-t

) ¥

[ 5 10 13 20 25
Accel Y (g's) ve, Time (moec)

. Page 2 uf 4
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EMH
GOS17-001.4
. Customar; NHTSA Vehicle Program : Hyundsi Tucean Model Year 2005
Test# 5 Tarpet: BP1
FM5211 Test Date: 5/24/05 Vehicle Side: Right
Addiiional Deso: NfA Horz/Vert Angie: 90420

HIC(d) = 462, HIC =392, Delta T= 7,8 msec

Max Accelerstion =5 g (@ 13,7 msec, Min Acoeleration =-23.9 g'a @ 7 msec

N w7

L) /

e /

\

. |/
W/

10

. 25 5 10 15 20 25
.. Accel Z (g's) vs. Thme (msec)
20 Max Velocity= 18.6 knh @ 184.1 meec, Impact Velocity = 18.5 kgh

u a
: /|

u /

s a

0 30 100 150 200 250 -
Velocity (kph) ve. Time (maec)

. : Page3of 4




Customar; NHTSA
Teat¥ 5

FMS211

Additiona) Deac: N/A

FMH

GOSIT-001 4

Yehicle Pregram : Hyondsi Tucaon

Teat Date; 5/24/05

HIC(d) = 462, HIC = 392, Delia T = 7.8 macc

35

0

13

10

Mex Maplacement = 34 mmn § 9.5 maeec

//_'

——

/

~J
™~

Mbodel Year: 2005
Target BP1

Yehicle Side: Right
Hora/ Vert Angle: 90/20

™~

10

15

Dispiacement {mm) va, Time {maec)

Page 4 of 4
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MICHIGAN OPERATIONS DOC, NO.: MGATP20TZIAS
(. DATE: 27801 REVEKIN NO.: 2
SUPBRCRDES: MGATP207210.2 PAGE | OF |
SUMMARY OF FMVSS 201U TEST

JOBYNHTSA NO: GOSI7-001.4 VEHICLE YR/MAKEMOBDEL: 2006/NHTSAHyundal Tucson

GENERAL TEST PARAWMETERS: Test Number#4

Tamget {(Vehice Skie): BP3 Right Temperature:22C
MGA Test Refarance No.:FMB210 Humidity:46%
Approach Horlzontal Angles:81° Time of Tast:4:66 P
Approach Vartical Angles:-6° FMH Sartal No:[035]
Additional Description:

TEST REGULTS:

—— =y

Impact location on FMH {mm) I

Abowe PLO | LeftRight Pt.O
748 7 3 737 18 4R

HIC{d}) HIC At {msec) Valachy (kph)

(,.

INSTRUMENTATION INFORMATION: (all acceleromaters are Endevco 7264-2000)

AV Pre-Test AV Post-Test

1.44
1.54

139

REMARKS (Summary of test, damage, non-compliance, invalk test, etc.
B-plllar im I '
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FMH
GOST7-001.4
. Custemer: NHTSA Vehicle Progrem ; Hynndal Tacsen Maodel Year: 2005
Test # 4 Target: BP3
FM5210 Tost Date: 5/24/05 Vehicle Side: Right
Additional Degc; N/A Horz/Veet Angle: 81/-6

HIC(d) =748, HIC =771, Delia T = £.5 msec

o Mz Resultant = 139.4 gs @ 29.1 mm

140

120

0 /1T )
. S |

i / / |
40 Ve /
0 _ «---_-_--"’J,,/-
‘ 1] 5 14 15 20 25 k£ [4] 35
Reanliant (g's} va Displacement ()
160 Max Remaltant= 1394 g @ 5.8 meoc

. 7N
o NN

" N\
/ N
S

Q 2 4 [ B 10 12 14 16 18
Resultant Accel (g's) vs. Time {meec)

E & 8
Kt

|

. Page 1 of 4
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FMH
GOST?-001 4
. Costomer: NHTSA Vehicle Program : Hyundai Tucson Model Year: 2005
Test# 4 Target: BP3
FM5210 Tst Dite: 5/24/05 Vehicle Side: Right
Additional Desc: N/A Horz/Vest Angle: 81/-6

HIC{d) = 748, HIC= 771, Delta T = §.5 nmec

2 Max Acceleration =2 g% @ 16.1 meoc, Min Accelerstion = -136.7 g5 @ 5.8 msec

ol .
= {”’

N

- Mt

. 0 2 4 6 B 10 12 14 16 18
Acoel X (g's) va. Time (maec)

Max Acceleration = 282 g's @ 6.7 msoc, Min Acceleration = -7 g5 @ 16.3 maec

' ) N
) / \
1IN N

a <

0 2 4 ] 8 10 12 14 16 IR
Accel Y (#/s) va_ Timo (maec)

. Page 2 of 4
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PMH
GOSI7-001.4
. Customer: NHTSA Vehicle Progrem | Hynndai Tucson Model Year: 2003
Teat # 4 Tarpet; BP3
FM5210 Test Diate: 5/24/05 Vehicle Sids: Right
Additional Deac: NfA Horz/Vert Angle: 81/-6

HIC{d) =748, HIC= 771, Dekta T = 6.5 mseo

Max Ascalerstion = 1.5 g'a @ 13.6 meec, Min Accelergtion—-16.2 '3 @ 6.6 maeo

4

i A sl WAY
Y ) J/— D
et _,

-4

' il
[~
B
i

-15

‘ 1] 2 4 ] 2 14 12 14 15 18
Accel Z (¢'s) . Time (msec)

. Miax Velocity =23.8 kph @ 174 maec, Bmnpect Velocity =23.7 kph

A
s /|

10 —A

[+ 50 100 150 200 50
Velocity (kph) vs. Time (musec)

. Page 3 of 4
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FMH
GOST7-001.4
{. Customer; NHTSA Veliicls Progrem : Hyandei Tucson Modsl Year- 2005
Test I 4 . Target: BP3
FMS210 Teat Date: 5/24/05 Vehicle Side: Right
Additinnal Desc: NFA Horz'Vert Angle: 8146
HIC{) = 748, HIC =771, Delts T= 6.5 mseo
. Max Displacement = 30.9 mm @ 7.7 msec
30 R B

. / \\1
/z' ~

20
~
15 / N

/
10 //
5
0
-5
. 0 2 4 [ B 10 12 14 16 18

Displacemet (mm} v9. Time (mecc)

. Page 4 of 4
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3-44

MICHEGAN OFERATIONE DOC. NO.: MGATF2071210
DATE: 2/241 REVEION NO.: 2
SUPHRCBEDES: MOATP0TZ102 FAGE LOF1

SUMMARY OF FMVES 201U TEST

JOB/NHTSA NO: GO5I7-001.4  VEHICLE YR/MAKEMODEL:2005NHTSA/Hyundal Tucson

GENERAL TEST FARAMETERS: Tesl Number#5
Targat {Vehicle Sida)k DP2 Right Taemperature:22C
MGA Tezt Refarencs No. FM5212 Hurmidity:44%
Approach Herlzonlal Angles:90° Time of Test:7:16 AM
Approach Vertical Angles:0° FMH Serlal No:[038]
Additional Description:
TEST RESULTS:
] T Impact Jocation on FMH (mm)
H HC{d) HIC At (masc) \’alo.dty {kph) Above PLO Lo/ PL. O n
I 671 668 6.3 24.0 28 0

INSTRUMENTATION INFORMATION: (sl acceleromsters are Endeven 7264-2000)

DLR Value

-108.9

REMARKS (Summary of tast, damage, non-compliance, Invalld lost, etc.):

Mo vislble demage.
Recorded By: Approved By":
inly neccssary for NHTSA (Government) Complinnes teati

Date: H2405

B 138193 102.8 1.54 1.54
7 J38353 98.8 1.38 ' 1.38




FMH 343

GOSI7-001.4
Cstomer: NHTBA Vehicls Prograim | Hymdai Tockon Model Year: 2005
Teat# & Tarpet: OF2
FM5212 Test Date: 5/2405 Vliicle Side: Right
Additional Deas: NiA . HorzVert Angle; 940
HIC{d)= 671, HIC = 658, Delta T~ 6.3 maeo
o Max Reerltznt = 144.1 g'a @ 38.7 som
140 /"\
120 \\
100 /f/
” .
60 Yol
_/-/ H
W e /
20 -
L~ -
] b in 15 20 25 il a5 40 4%
Beaulant ('s) ve. Displecemant (rm)
60— * Mex Resultant=144.1 g @ 7.3 mpec
™
140 / <
120 / \\
100 ¥
80 /f/
&0 \
/ \
20 i
.‘-—"""'—n._
0 N‘/ (] _
] 2 [ B 10 12 14 I 18 20

Reentant Acoel {g's) va. Time {owec)

Page | of 4




346

PMH
GOST7-{1.4
Cusiomer- NHTSA ‘Vehicla Program : Hyandal Tucson Modsl ¥ear: 2005
i - bt
Additional Desc: N/A b | Hm\;“fch:rthmw
HIC{d)= 671, HIC = 658, Delta T = 6.3 theec
20 Max Accalerption = 1.4 g'a @ 0 mo, Min Acceleration=-138.8 s @ 7.3 maec
0
e, /
40
".\-\ i
- \ /|
A0 \\-\ J/
-100 - /
o \/
0 Z 4 6 8 10 12 14 15 18 20
Accal X {g's) w. Time {maec)
25 Max Accelerstion =237 g's (B 8.6 mesg, Min Accelarabion = 4.9 p's @ 2.2 meeo
. YA
H AR
. NV R
, AT N
/Y A\
0 ¢W\«va/” M (WO <
5
0 2 4 5 8 10 2 14 16 18 20
Aocel Y (g's} va. Time (insec)
Page 2 of4




— 347
aosI7-001 .4
f. Customer: NATSA Vehicls Program : Hyundai Tecson Mode] Year: 2005

Test# 6 Targes: OP2
FMS2 Tegt Dater 52405 Yehicle Side: Right
Additione] Theec: /A ) Hoez/ Vet Anple; 90/0

HIC{d)= 671, HIC = 658, Delta T= 6.3 mies

io Max Accelerstion = 5.8 g9 @ 3.5 macc, Min Accelerstion = -36.6 g's @ & meec

AT .
s w 4 el '\-\“"""\A“ AN
y \ /

-15 \\ ;

@ 1] 2 4 [ 3 10 12 14 16 iq .20
B W Accel Z {g's) va. Thme {msec)

“ Max Velocity =24 kph @ 175.7 msec, Impact Velocity =24.0 kph

25

) /]

10 \
\
\

4 50 100 150 200 250
Velocity (ph) vs. Tima (maec)

Page 3 of 4




3-48

FMH
GOSTT-001.4
Costomer: NHTSA Vehicle Program ; Hyunda Tucaon Modal Year: 2005
Test# & Target OP2
FM5212 Test Date: 5/24/05 Vehiclo Side: Right
Additicnal Deec: N/A Horz/Vert Angle: 90/0
HIC(d) =671, HIC = 868, Delta T= 6.3 mace

45 Max Displacement =412 mun @& 9.5 me

40 i

15 // \\‘ \

30 "u\

25 P

20
N I 4

7
10 /
L/
0
3 1] 2 6 [ 10 12 14 16 18 20
Digplacement (mm) va. Tims (msoc)

Page 4 of 4
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3-52

MICHNGAN OPERATIONS DOC. N0, MGATP2TZI0
I,f. DATR: 28401 REVISION NO,: 2
SUPBRCEDES: MGATF207210,2 PAGEL OF 1

SUMMARY OF FMVSS 2010 TEST

JOB/NHTSA NO: GUSI7-001.4 VEHICLE YRMAKE/MODEL:2006MNHT SAHyundal Tucsan

GENERAL TEST PARAMETERS: Test Numbariia

Target {Viehicls Sida): RP2 Right Tempearaure:21C

MGA Test Refersnce No..FM5214 Humidity:46%

Approach Horlzontal Angles:85° Time of Tast:1:55 PM

Approach Vertical Angias2* FPWH Saddal Noz[037]

Additional Deacription:

TEST RESULTS:

1 1 | pectkocanon M @m |
HIC{d) HIC At {msec) Veloaity (kph) Above PLO LGWR'QM s
861 658 9.2 2.4 .18 MR

@ S S

INSTRUMENTATION INFORMATION: {all accalerometers are Endevco T264-2000)

AY Pro-Tast

143
1.54
1.39

- AppmuadBy’ 2 Date: 5/25/06

w%MM{MW ;




. 353
PMH

GO5I7-001.4
Costomar: NITS A Vehicls Program | Hyundai Tucsen Mol Year: 2005
Temt# 8 Target RP2
FM5214 Test Date; 5/25/05 Vekticla Side; Right
Additional Desc: N/A : Horg/Vert Anple: 852
HIC() = 661, HIC = 656, Delta T= 9.2 mmgee
120 Hnlmﬂtant-lﬂﬂ.!ig'a 41.1 mm
100 v// r‘\
1] 4 //
/ Vi
0 7
40 f/ I,/
"] //
20 _,’_/ T :
- f_f__,f"
0 3 0" 15 20 25 30 3s 40 45
Resmitant (p's) Wi, Digplacernesy (omm)
120 Mbox Resnlfang = 10922 @) 3.5 macc
0 /—\o./
Y RN

N

~

5 1§ 13 20 25
Boeultant Accel (3'6) va, Time {msec)

Page ] of4
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FMHE 3-54

GOST7-001.4
Customer: NHTSA ‘Vehicle Progrem ; Hyunded Tucaon Model Year: 2005
Teat ¥ 8 Target: EF2
FM5214 Tegt Dele: 5/25/05 Vehiole Side: Right
Addifonal Dese; N/A . Hote/Vert Angle: R5/2
BIC(d) = 651, FIC= 656, Delta T= 5.2 mseo .
2 Max Acceleration = 1.4 p's @ 0 myeo, Min Acceleration =-109.6 g's & 8.5 maco

N yaiig
R /

: 7
o N 7

1} 5 10 15 M 3
Acoel X (ge) ve. Tims (mucc) '
B Maz Acoelerntion =92 g9 & 12.2 mace, Min Accelerxtion = -1.8 g's @ 2 masc

. NPT i

I A

, A
0 wa. - n_! \\!“Fh‘*x
; [t
W | |
1) 5 10 15 20 25
Accel Y {ga} ve. Thne (maac)

-2

Pags 2 of 4
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FME 3-55

QOST?7-001.4
Cogtomer: NHISA Yehicle Propram : Hymndai Toeson Model Year: 2005
Teat# 8 Target BP2
V5214 ‘Test Date: 5/25/05 Velricle Side: Right
Additional Deac: N/A. Horz/Vert Anglec 85/2
BIC{d) = 661, HIC:= 656, Delts T= 9.2 meec
" Max Accelerstion=7.8 g's @ 10.8 meec, Min Acceleration =-14 p's @ 5.5 misc

I A N AN

| 7

-s \\J
10 H/
15, 5 10 15 20 25
Apvel Z (o'} va. Thne (macc)
s Max Velocity = 21.6 kph @ 174 mnes, Trupact Velocity = 23.6 kph

m A
15 | / \

10 : L

\|/

-15

Velocity {kph) va. Tima (maec)

Page 3 of 4




¥MEH 3-86

GOST7-0014
> Customer: NHTSA Vehicle Progrem : Hyondai Tocson Model Year: 2005
(. Teat# § et
FMSs214 Test Date: 525405 Vehicle Sige: Right
Additional Plesc: N/A _ Hors/Vest Angle: 85/2
HIC{d) = 561, HIC = 656, Deltn T = 92 maeo
. Max Displacemsnt = 42,2 mrq @ 10 maco
. e ‘H\,\
0 / .
25 / \
a7 N
/ <
10 /
5
0
: -5{! 5 10 15 20 7%
@ Displacecosnt (mm) va. Time (macc)

{. ' Page 4 of 4
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3-60

MICHIGAN OPERATIONG DOC, HO.: MGATP2IT2102

DATE: 2401 REVEBEDNMNO.: 2

EUPERCEDER: MGATPHITIL0Z PAGEIOF !
SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: GO5I7-001.4 VEHICLE YRMAKEMODEL:2006/NHT 8A/Hyundai Tucson

GENERAL TEST PARAMETERS: Test Number#9
Target (Vehicla Side}: RH Laft Temperature:22G
MGA Test Rafarence No..FMEZ15 Hurnidity:46%
Approsch Horlzontal Angles:0° Tima of Test:3:53 PM
Aporoach Vertical Angles:60° FMH Serial No:[038]

Addifional Dascription:

TEST RESULTS:
Impact locafion on FMH (mm) |
HICid HIC At(msec) | Valodity (kph
) (maec) odity (kph) | wvePL O | LefRightPL O
705 713 7.7 236 5 4R

INSTRUMENTATION INFORMATION: {all accelerometers are Endeveo 7.264-2000)

DLR Value

-106.9
102.8

REMARKS (Summary of test, damage, non-compliance, Invalid test, eto.}):
No visible damage

Recordad By: Approved By*: ~Zw . Date; 5/25/05
*nly receamary NFTS&[GMN}CMPH&M&E%'




3-61

FMH
GOSI7-00L.4
(. Customer: NHTLSA Vehicle Program : Hyusdai Tucson Madel Yer: 2005
Tent## & Target: RH
FMS5215 Test Date: 5/25/05 Vehicls Side: Left
‘Addifionnl Diesc: N/A Horz/Vert Angle: 0/50

HIC(d) = 705, HIC = 713, Delta T = 7.7 meoc

140 Max Resultant = 3213 g's @ 34 mm

; TN
. /s |
A~ /

60
/ /
40 Vi /
20 / /
/ L~
O 0 5 10 15 0 25 30 33 40
Reaultant (g's) vs. Displacement (mm}

140 Max Regulinmt=1213 g @ 6.5 meec

. /SN
i} 1 N

2
e

N

N

/ N

]{/ ™

‘-u..___-_--_‘-_‘
0 2 4 a 8 10 12 14 15 18
Resultant Accel (g's) va. Time {maec)

2 &
T

Page 1 of 4




362

FMH
GO5I7-001.4
Customer: NHTSA Vehicle Progrem ; Hynndai Tucaon Modsl Year: 2005
Teatit 9 Target RH
FM5215 Test Date: 5/25/05 Vehicle Side: Laft
Additional Desc: N/A Horz/Vert Angle: 0450

HIC({d)="705, HIC =713, Dolia T= 7.7 maec

Max Accelaration =2 g'a @ 0 masc, Min Acceleration = -120.5 gl @ 6.5 maec

.u--'"'_'-“-._-

40 \ e

o1\ /

” AN /
\A A

a 2 4 ] B 10 12 14 16 18
Accel X (g's) w. Time (meec)

-120

-140

2 Max Acceleration =103 g5 @ 5 msec, Min Accelemtion =-2.7 g'n @ 9.2 msec

1: M
ﬁ /\

W,

N /_/*’VV \"1 _ﬂ A - MVn'
4 N VaadA hA d

1] 2 4 6 8 10 12 14 16 18
Accel Y (g'a) va. Time {msec)

Page 2 of 4




FMH
GOSI7-001.4
Customer: NHTSA Vehicle Progmam : Hyandai Taosan Model Yoar: 2005
Test# 9 Target: RKH
FM5215 Test Date; 5/25/05 Vehicle Side: Left
Additional Desc: N/A Hurz/Vert Angle: 0/50

HIC(d)y =705, HIC="T13, Delta T = 7.7 maec

20 Max Acceleration = 14.2 g's @ 4 meec, Min Accelerstion =-18.7 g's @ 8.3 macc

15

y N\
[ 1\

N ; /-u
\ V
N s

0 2 4 L ! 10 12 14 16 18
Accel Z (g'a) v, Tiwe {mecc)

2 Max Veloslty=23.7 kph @ 175.8 msec, Enpect Velocity = 23,6 kph

! [ |

30 100 150 200 250
Velocity (kph) va, Time (maes)

Page 3 of 4




3-64

FMH
GUSIT-001.4
{'. Customer; NHTSA Vehicle Program : Hyumdal Tucson Model Yor: 2005
Teat# 9 Target: RH
FM5215 “Tost Date: 5/25/05 Vihicle Side: Loft
Additional Desc: N/A Horz/Vert Angle: 0/50

HIC(d) = 705, HIC= 713, Delta T= 7.7 msco

Maz Disptecement = 34.5 mmn & 8.7 meec

e I — 0

35
-~ i
30 pd \'\..

2 / T~
s
1: /

. L] 2 4 & & 14 12 14 16 18
Displacement (mm) ve. Tims {maec)

. Page 4 of 4













3.8

MICHEJAN OPERATIONS
DATE: 27341
SUFERCHRDES: MOATF2072102

DOC. NG MOATF207210
BEVIBION MO 2
PAGE1DF L

SUMMARY OF FMVSS 201U TEST

JOBINHTSA NO: GOSIT-001.4 VEHICLE YR/MAKEMODEL.:2006MNHTSAHyundal Tucson

GENERAL TEST PARAMETERS: Test Numbeed##11
Target (Vehicle Side). SR2(a) Left Temperatura:21C
MGA Test Refarence No..FM5217 Humidity:48%
Approach Horlzontal Angles:270° Tima of Tast8:30 AM
Approach Vertical Angles:28° FMH Serial No:[037]
Addttional Description:
TEST RESULTS:
— T — ;rn=pac:t locatian on FMH (mm)
HIC(d) HIC At{msec) | Velocity {kph) PO | LR PL O
325 210 8.8 189 a5 ]
 — = — — = |

INSTRUMENTATION INFORMATION: {all accalarometers ara Endevco 7264-2000)

DLR Value

AV Pre-Test

AV Post-Teat

034

143

1.43

85.7

1.54

154

8.5

1.39

1.28

REMARKS (Summary of tast, damage, non-compilance, invalid task, afc.:
No visile dam

Recorded A Approved By*.sar_s3wZ— Dts: 5/26/05

*Only necessnry for NHTSA (Govermmeat) Complimgs teatiff.




3-89

FMH
GOS17-001.4
(. Customer: NHTSA Vehicls Program ; Hynndsi Tucsen - Model Year: 2005
Teat# 11 Target: SR2(s}
FM5217 Test Datz: 5/26/05 Vekicle Side: Loft
Additional Desc: N/A Horz/Vert Angls: 27026

HIC(d) = 325, FIC = 210, Delta T = 6.8 msec

Mk Resultant = 79.6 s @ 26.4 mm

o

. T\

o ) ™

- / \

o / \

® /

: - —

i \

10 —— =

ﬂﬂ 5 10 15 20 25 30 35 40
(. Resaltant (g's} vs. Displacement (yrn)

| Max Resultant =79.6 g (@ 5.7 msec

i N
AN

o/ N
o1/ ~

rJ Ty

0 3 4 6 B 10 12 14 16 18
Resultant Accel {p's) va. Time (meec)

._ Page 1 of 4




3-T0

FMH
GO517-001.4
Customer; NHTSA Vehigh Program : Hyandai Tucaon Mbdel Year: 2005
Test## 11 Tarpet: SH2ia)
FM5217 Test Date: 5/26/05 Velricle Side: Left
Additional Daec: NFA Horz/Vert Angle: 270126

HIC{d) = 325, HIC = 210, Delta T= 6.8 msec

10 Max Acceleration= 2 g's (@ 0 msec, Min Accelerstion=-75.2 g's @ 5.7 msec

D‘\.\_\\
._ﬂ-"'-—'-""""'_
-10 —

N "

ol —\ /
5 \ /

. N

\.\\.__,p".‘
=B
0 2 4 & a 10 12 14 16 18
Apeel X {g's) va. Time (msec)
. Max Accelerstion = 2.2 g's (@ 6.6 meec, Min Acceleration = -2.5 g's @ 8.6 maec
3

j nnmjt
. . A
. D

0 2 4 6 L] 10 12 4 15 18
Arcel Y {g's) va. Time {meec)

Page 2 of §




3.1

FMH
GOST7-001.4
(. Customer: NITSA Vehicls Program : Hyundai Tuoson Modsl Year; 2005
Tost# 11 Target SE2{a}
FM5217 Teqt Dete: 5/26/05 Vebiclo Side: Left
Additional Desc: N/A Horz/Vert Angle: 270/26

HIC(d) =325, HIC =210, Dolta T = 6.8 miec

Maz Accaleration =-6 g's @ -2 maec, Min Acceleration =-32.5 g'a @ 7.1 macc

5 Ay N

Wl e
- N /
X 7

\ /
\ N4

o~
(. Bt 2 4 6 8 10 12 14 16 18
. Accel Z {g's) vs. Time (msec)
> Max Velocity = 19,1 kph @ 180.8 meec, Impact Velocity = 189 1kph
20

; ya
: /|
5 /.
u / [N

a 50 10} 150 200 230
Velosty {(kph) ve. Time {msec)

. Page 3 of 4




3-72

FMH
GOsT7-001.4
Cusiomer; NHISA Vehicle Propram : Hyundai Tucson Model Year: 2005
Test# 11 Target SR2{u}
FM5217 Test Date: /265 Vahiols Side: Left
Additional Pege: N/A ' . Horz/Vert Angla: 270/26

HIC{d) = 325, HIC =210, Delta T = 5.8 msco

Max Dispiacement =37 8 mm @ 16.2 msoc

T
15 I o

.m //f__’_,.,«-""

B
N

15

10

a 2 4 L B 1 12 14 16 18
Displacemeat {mm) vs. Tims {msec)

Page 4 cf4
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3-76

MICHIGAN QPERATIONS DOC. HO.: MGATP2I72103

DATE: 2//01 REVISKIN NO.: 2

SUPERCROES: MGATPZO72102 PAGR ] OF 1
SUMMARY OF FMVES 201U TEST

JOBMHTSA NO: GD5I7-001.4 VEHICLE YR/MAKEMODEL:2005MNHT SA/Hyundal Tucson

GENERAL TEST PARAMETERS: Test Numbers0
Targat (Vehicla Skie): UR2 Left Temperature:22C
MGA Test Reference No..FM5216 Humidity:42%
Approach Horizontal Angles:270° Tima of Teet:4:30 PM
Approach Vertical Angles:40° FMH Sarial No:[035]

Additional Description:

TEST RESLULTS:
Impect location on FMH {mm}
HIC(d Hz it {maec Velocity (kph
( } ¢ ) {eph) Abova Pt. O Left/Right PL ©
564 860 7.7 237 25 7L

INSTRUMENTATION INFORMATION: {pll accelerometars are Endeveo Y264-2000)

AV Poet-Tost

1.43

REMARKS {(Summary of damage, non-compliance, inalid test, ele.):
Mo visibla da

Recorded By: raved By": Date: 5/25/05
*Oply neceazary for NHTSA (Government) Compliance tegti




FMH
GO5I7-001.4
Custorser: NHTSA Yehicle Frogram : Hyondai Tocson
Text # 10
FMS5215 Test Date: 5/25/05

Additionnl Dresc: NFA '
HIC(d) = 664, HIC = 660, Deita T= 7.7 msec

3-17

. Modal Year 2005
Terget: UR2

Yehicle Side: Left
HorzVert Angle: 270740

0 Max Besnltat= 124.3 g’ @ 313 rom
1

120 L,

o sl

™~

0 ,,/-/_ L ,-f/
uﬂ 5 10 15 0 25 30 35 40
Resultant {z's) va. Displacemexnt {mm)
Max Resultant= 124.3 £ @ 5.4 maec
140
Fial
120 / \_\
100 \
W /—"\\
80 ‘\
44 ’f/ Y
20 il [/ \\\
/\/f 1
nﬂ' 2 4 [ 3 10 12 14 16 18 20

Regultant Acoel (g's) ve, Time (macc)

Pagz 1 of 4




3-18

FMH
GO5I7-001 .4
Cunfoner: NHISA Vehicle Program : Hyundai Tucson Model Year 2003
Teat# 10 Target: UR2
FMS2146 Test Date: 5/25/05 Wehicle Side: Leht
Additional Desc: NfA Horz/Vert Avgle: 270/40

HIC(d) = 664, HIC = 550, Deita T= 7.7 msoc

Max Accelertion =1 g'a @ 0 maec, Min Accclerstion =-124.3 g @ 5.4 moec

._‘_,-A-’-F*r#

R %
AN //

-100 —
_m NS

Q 2 4 [\ 3 10 12 14 16 18 10
Accel X {g'a) va, Time (maec)

Max Accclemtion =4.6 g5 @ 4.8 meec, Min Acceleration = 4.9 ¢'s @ 9.5 msec

\

- & N
4 HVVW)
Q 2 4 -] ] 10 12 14 15 18 20
Arcel ¥ (p'a) va. Time {mmec)

Page 2 of 4




3-78

FMH
GOSI7-001.4
Crstomar; NHTSA Vehicle Progmm : Hyundai Tucson Modal Year: 2005
Test # 10 Target: UR2
FM5216 Test Date: 525105 . Vehicle Side: Left
Additiomal Theae: NIA Horz/Vert Angle: 270/40

HIC(d) = 664, HIC= 660, Delts T= 7.7 meec

15

Max Acceleration = 12.1 g's @ 3.8 msec, Min Accelemfion = -14.6'gh (@ 7 maco

10 A

/

Fa

™

P,

, N
u WJ“ \\ //

/A
‘W ~
-15
0 2 4 6 8 10 12 14 16 18 20
Accel Z (g'e) s, Time (maec)
2 Max Velocity=23.9kph @ 174.6 msec, Impact Velocity =23.7 kph

/\
s / \\

10 A

0 50 100 150 200 250
Velocity (kph) ve. Time (maec)

Page 3 of4




3-80

FMH
GOSI7-00L4
. Customer: NHTSA Yehicls Program | Eyundai Tucson Model Year: 2005
Tegi# 10 Target: UR2
FMS216 Test Date; 5/25/05 Vahicte Side: Loft
Additional Dese: N/A . Horz/Vert Angle: 270/40

HIC(d) = 664, HIC = 660, Delta T= 7.7 mses

Max Displacement = 385 mm @ 9.3 macc

40
15 Pl L
=
30 d \“‘*
\\"\.\_ :
25
/ SN
iy /
15 7
10 //
5
0
. B 2 4 r 3 10 12 14 16 18 20
Displacement (mm) v, Time (maes)

,. Page 4 of 4













MICHIGAN OFERATICHS DOC, H.: MGATFIT2103

DATE: 2/8401 REVEIN NO.: 2

SUPERCEDES: MGATF217210.2 PAGE L CF 1
SUMMARY OF FMVSS 201U TEST

JOB/NHTSA NO: GO5I7-001 .4 VEHICLE YRMAKEMODEL: Z00NHT SAMHyundai Tucson

GENERAL TEST PARAMETERS: Test Number#3
Target {Vehicla Sida): UR4 Right Tom peratura:22C
MGA Test Referance No.:FM5208 Humikdity:46%
Appraach Horizontal Angles:80° Time of Test:3:49 PM
Approach Vertical Angles:45° - FMH Serlal No:[038)

Addiional Description:

TEST RESULTS:

Impact location on FMH (mm)
Above PL O Left/Right Pt. O

I 722 7ar 69 23.3 35 D

HIC{d} HIC At (meec) | Velochy {kph)

INSTRUMENTATION INFORMATION: (sl accelerometers ere Endeveo 7264-2000)

DLR Valus AV Pro-Tost AV Post-Test

REMARKS {Summary of test, damage, non-compllance, Invalkd test, ete.):

2y
Recorded Approved By*:

%M: Sfajos
*Only necessary fivr NHTSA (Gavernment) Compliance tseting”




FMEH
GO5I7-001.4
!'. Costomer: NHTSA Veahicle Program : Hyundai Tucson Modsl Year: 2005
' Test # 3 Targei: UR4
FMS5209 Test Date: 5/24/05 ' Vehicle Side: Right
Additionat Desc: N/A Horz/Vert Angle: %V45

HIC{d) = 722, HIC = 737, Delta T = 6.9 macc

140 Max Requltant= 1233 g'a (@ 33.9 tun

. AN
/ |
o / /
. V/ /
) ~ A

r ny-"
‘/—// -—u-._.-r-‘-""’-’-f
[. uﬂ 5 10 15 20 25 30 35 40
. Reultant (g's) vs. Displacememt {om)
Max Resultent = 1253 g @ &5 maec
140
120 st S

N AN

. / N\

@ .

) // AN
AN

o 2 4 5 8 10 12 14 16 18

Resvitant Accel (gs) va. Time {msec)

. Page 1 of 4
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FMH
G0S17-001.4
Costomer: NHTSA Vehicle Program : Hyundai Tocson Model Year: 2005
Test # 3 Tarpet: UR4
FM5209 Test Diate: 5/24505 Vehicle 3ide; Right
Addidonsl Desc: N/A Horz/Vert Angle: 90/45

HIC(d) =722, HIC = 737, Delta T= 6.9 muec

Max Acceleration =3 g's & 0 maec, Min Accelemtion =-123.7 s @ 6 msec

20

0

D AT
TN Z

-50 /

N \ /
\ /

g
- N~
0, 2 4 6 8 10 12 14 16 18
Accel X {g's) ve. Time {msec)

. Max Acceleration = 6.4 #'s @ B.7 msac, Min Acceleration = -1 g's @ 16.7 maec

7

; N

5 \V,-U g < \/"

4 )

N \A

i VAR )

v s

0 PAAAc 7

1 U \‘ J‘/\'
25 2 4 $ 8 10 12 14 16 18

Accel Y (g's) ve. Time {meoc)

Page 2 uf 4
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FMH
GO517-001.4

. Customer: NHTSA Vehicls Program ; Hyundai Tucsan Mods! Year: 2003

Teet # 3 Tragot: UR4

FM5209 Tost Dute: 5/24805 Vehicle Side: Right

Additional Desc: N/A Horz/Vert Angle: 90/45

HIC{d) = 722, HIC = 737, Delta T= 6.9 msec

Meax Acceleration = 20 g's @ 5.7 maec, Min Accelemtion=-154 ga @ 11 macc

s L2
) [ LA

5 v, .
. \\ /J\/"
-15 ™~ __.ﬁ/-l

20
. 0 2 4 & 2 10 12 14 16 18
' Accel Z {p's) va. Thne (msec)

Mx Velocity=23.5 kph @ 174.3 meoo, Impact Velooity = 233 kph

: ya
15 /

10 A

1] 11| 100 150 m_n 280
Valoclty (kph) ve. Tins (msec) '

Page 3 of 4
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FMH
GOSI7-001.4
Customer: NHTSA Vehicle Program : Hyundal Tucson Model Year: 2005
Teat# 3 Tasgat UR4
FMS208 Test Date: 5/24/05 Vehicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/43
HIC{d) = 722, HIC = 737, Delta T= 6.9 masc
0 Maz Displacement = 38,6 mm & 9 meec
.--""_—_—
-""\--...__
5 /,.r —\\
[~
30
"«\‘\
25 [~
1\"""\..

20 /

15 7

10 //

5
0
-5 LI 2 5 8 10 12 14 16 18
Dispiacemeant (mm) ve. Time (maec)

Pape 4 of 4
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MICHIEGAN OPERATIONS ' DOC. NO.: MGATP207210.3
. DATE: 2801 REVISION NQ.: 2
SUPERCEDES: MGATP2072102 PAGR10OF1

SUMMARY OF FMVSS 201U TEST

JOBMNHTSA NO: GOSIT-001.4 YEHICLE YR/MAKEMODEL 2005MNHTSAHyumdai Tucson

GENERAL TEST PARAMETERS: Test Number#7
Target {Vehicle Skie): URS Right Tamperature:21C
MGA Test Reference No..FM5213 Humldlty:43%
Approach Hortzontal Anglas:90° Time of Test10:30 AM
Approach Vertical Angles:40° FMH Serial No:{035]
Additionsl Description:
TEST RESULTS:
Impact location on FMH {mm)
HIC{d) HIC AL {misec) Ualndiy_[kph} Above PL O LeNRIghE L O
. T3 724 8.7 3.7 35 . 6L
S-S 1

‘ INSTRUMENTATION INFORMATIQN: (all accelarometers are Endevco 7264-2000)

AV Post-Test

142

1.54
129

REMARKS (Summary of teet, damage, non-compliance, Swalid test, ate.):

Mo visTble damage.
/Lghppmad By*: Date: 5/26/05

*Dnlymnm.ryﬁ:r NHTS A (Goveanmeant) Complinnce
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FME
GO5T?-001.4
. Customer; NHTSA Vehicle Program ; Hynndai Troscn Mode! Vear; 2005
Teat # 7 Targot: URS
FM5213 Test Date: 5/25/05 Velicle Side: Right
Additional Desc: N/A Horz/Vert Angle: 90/40

HIC(d) =713, HIC =724, Delta T = 6.7 mses

140 Maz Resultant = 133.7 g5 @ 35.9 mm

120 | //\
, /1
. i
| o|— /
. ) VU /-/ /
s paaii /
Yava ~

. % 5 10 15 20 25 30 35 40 45
Feenltant (g'n) va. Displacement (mm)

140 Max Resultant = 133.7 g @ 6.3 mesc

) Nl
100 / \‘\‘\\\
. / \

0 2 4 6 8 19 12 14 16
Resultant Accel ('s) vs. Time {maec)

Page 1 of 4
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FMH
GOSTT-001.4
(. Customer: NHTSA Vehisle Program : Hyundsi Tucson Model Year: 2005
Test# 7 Tatget: URS
FMS213 Test Dater 5/25/05 Vehicle Side: Blght
Additional Desc: N/A - HorzfVert Angle: 90/40

HIC{E) = 713, HIC= 724, Delta T = 6.7 maec

Max Accelemtion =7 g's @ 0 maee, Min Acceleration = -132.7 s @ 6.3 macc

20 £

al P v

-100 \\ IJ/J/
|
120 . /_\"-
N
(. 140, 2 4 & 8 10 12 14 16
: Accel X {g'w) wa. Time (msec)

12

Max Acceleration =9.4 gls (@ 7.9 maec, Min Acccleration =-9 g's @& 11.1 maec

10

E A A
4 NAEN

)\,ﬂNWWU P

A/ <~

0 2 4 6 8 10 12 14 16 .
Accel ¥ {g's) va. Time {msec)

Page 2 of 4




FMH
GO517-001 4
(. Customer: NHTSA Vehicle Program : Hyundai Tocson Model Yea: 2005
Teat# 7 Target: URE
FMi5213 Test Date: 5/25/05 Vehicle Side: Right
Additional Desc: NVA Horz/Vert Angle: 90440

HIC(d)= 713, HIC = 724, Delia T = 6.7 prsec

5 Max Acceleration = 13.8 g'n @ 11,3 maec, Min Acoclemtion = -14.8 g's @ 6.3 msec

10 rf/\ AN
L, AN
0 nl\/ \\ | f] \\\\,,.n

15
(. 0 2 4 & 8 10 12 14 16

Accel Z (g9} vs. Time (msec)

Max Velocity = 23.9 kph @ 178.2 maco, Fmpact Velocity = 23.7 kph

. VAR
. /]

=10 —

1} =0 1M 150 X0 250
- Velocity (kph) v Time (meec)
@

Pago 3 of 4
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FMH
GOSI7-001.4
. Cutomer; NHTSA Vehicle Program : Hyundal Tucson Model Year: 2005
Test# 7 Target: UR6
FM5213 Test Date: 5/25/05 Vehicls Side: Right
Additional Desc: NVA Horz/Vert Angla: 9440

HIC(3) =713, HIC = 724, Delia T = 6.7 msos

45 Max Dizplacement = 41.5 mm (8 9.5 maec

) — T
" i

20

15 7

. 'Eu 2 4 & 8 10 12 14 16
T Displacamant (mm} ve. Time {msec)

k. Page 4 of 4




4.0 TEST EQUIPMENT LIST AND CALIBRATION INFORMATION

The following section lists the test equipment for the compliance test sarias.

4-1

ems marked with an asterisk ara calibrated by an extemal lab. An additlonal summary
table is given for the pre and post-test callbration data for the Fres Motion Headforms.
The temperature trace 1o confirm testing was conducted between 66°F and 78°F (19°C
- 26°C) I8 included In Appandix A. Calibration certificates can be found In Appendix B.

TABLE 4-1 LIST OF ITEMS USED

ITEM MANUFACTURER MODEL # RINCTION OF | ACCURACY CAL
NAME ITEM INTERNAL
Head Drop Tower MGA Rasaarch MGa-100-DC FMH MNA, N/A
{includes test frama | Com. Callbratlon
and DAS)
Accalerometen Endevco 7264-2000 Accelaration +0.5% 8 monihs
Deta
*Dightal Inclinometer | Mitutoyo PRO 380 Set Angle of 0.1° Annual
(MaApoa71) | FMH/Targeting
FMVSS 201U Test | MGA Ressarch MGA-100-FMH | Test Systam N/A N/A
Frams {Includes the | Com.
propulsian control
syatom, actualor,
test frame, and
DAS)
Fres Motion LTAMA 036 Test Davica NfA Pre and
Headiorms UTAMA 037 Post-Test
UTAMA 038 Sarles
High Spead Video Rediake HGLE Record Event NA N/A
*FARCOm™ Famo Technologles | G08020203122 | Targeting 0.1 mm Annual
Measuring Devices:
- Tapa Maasune Jannsgon 457 Measurement
- Plumb Bobs N/A - Targeting 1 mm Annual
= Protrachor Mitutoyo MGAOD034 FMH satup N/A
Harzontsl 0.5°
Measuremant
“Wahiclo Scala Intercomp 26032389 Walghing . 5ky Amnuai
Vehicle
* Scale Detecto AP-20 Waigh FMH +0.01 b Annual
(MGEA00081) | Head
*Temperatune Dickson TM-325 Fecord +1°C Annual
Recorder (MQAQD148) | Temperahure + 1% AH




TABLE 4-2 FilH CALIBRATION SUMMARY DATA SUMMARY TABLE

FMH Sarial # Waight Temp % Peak Reaultant Peak Linimodal
{Iba) {°C) Humidity Aooceleration Letteral
(Q's) Accalerstion
(Q's)

Pre #35 10.02 22 43 248.5 7.9 Yes

Poat #3656 10.02 22 44 243.7 2.8 Yes

Pre_ | #37 9.98 43 2656.7 2.1 Yas
| Post #37 0.96 22 44 2484 8.3 Yo

Pre £38 9.82 22 43 264.6 10.4 Yo

Post #38 9.92 22 44 264.3 4.3 Yos
RECORDED BY: Nicholas J, Brzuch DATE: May 26, 2005

APPROVED BY: David G, Qotwals




T — el
. _ SUPERCRIYES: MOATPHDT.S | BAGEGOFT
HEAD DROP TEST SUMMARY
. PART 572L _
HEADFORM SERIAL NUMBER: 25 CALIBRATION DATE: _ Sfes [25
TEST PARAMETER SPECIFICATION | TEST RESULTS _
Weight ‘ 9.90 to 10.10 1bs. .02 _
‘Temperature 19°Cto26°C 2
Relstive Humridity 10% to 70% Y27
Pedk Resultant Acceleration 25Ps02750s | 28 <
Pesk Lateral Acceleration 15 G’s Maximum 7.5
Unimodal Acceleration Curve . . YES WS i
® | ' FMHINSTRUMENTATION
2 | HEAD ACCELEROMETERS
Channel Manofacturer | Modal Nonber | Serial Number Pate of Laxt Date of Next

S ENDEVCO | 7264-2000 IE%%? | stlfes /e foas

& ENDEVCO 72642000 J=Sn g s/2/os h/z.,b_s
7 ENDEVCO | 72642000 | J22ey | shlas | #/e/as




Head Drop
(Preliminary Test Repotf)

. Test Number: HIS206 MGA Job Number: GOSIT-001.4 Test Date: /24405
Test Deacription: 10.02 Head# : 035
Max Reauitant — 248,52 @ 9.4 ms

250 \
200 ‘I
150
100
|
50
0 .
10 15 20 25 30 35 40

Resultami Accel (') va. Tinse (maec)




‘Fegt Mumber: H35206
Test Deacription: 10.02

{Preliminary Test Report)
MGA Tob Number GN517-001.4

Head Drop

Teat Date: 5/24/0%

Be=ad #: 035

Max Accelpration = 1.5g'9 @ 12.2 me, Min Accelaration=-7.9 p's, @ 2.6ms

2

bt i

2

-4

-ﬁ V

4

0 5 10 1¥ P 25 30 35 40
ﬁde(g’s}mTimn{n:;um}

250 Mex Acocleration = 234.8g' @ 9.4 ms, Min Acceleration = -6.8 g's, @ 12 ms

" |

150

100

o \\

ﬂ _—r e

0 5 10 15 0 25 30 3§ 40
Accel X(g4) ve. Thne (masc)




Test Number: H35296
Test Deacription: 10.02

Head Diop
{Preliminery Teat Report)

MGA Job Mumber:  GO5I7001.4 Test Date: 524505
Head #: 035

Max Acceleration = Tg3 @ 23.8 ms, Min Accelerstion=-81.1g's, @ 94 ms

A
\

/

L

|
}

5

15 20 25 30 15 AL
Accel Z{g's) va. Time (maec)




MICHKIAN OPERATEONS

DATE: 3003

SIPEACHDES: MOATPHDT.S

4-7

DOC. HO-: MOATF201UHD
REYIBION NO.: §
FAGE6OF 7

U e Srn

HEAD DROP TEST SUMMARY
PART 572L
HEADFORM SERIAL NUMBER: _ 35  CALIBRATIONDATE: 5[24/05
| TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 10 10,10 Ibs. 1002,
Temperature 19° Cto 26°C 39\
Relative Humidity 10% to 70% 44
Peak Resultant Acceleration 2502756 | A43.7
Peak Lateral Acceleration 15Gs Maximum | 9.6
Unimodal Acceleration Carve . YES Yes
FMH INSTRUMBNTATION
' HEAD ACCELEROMETERS
. Mamufaciurer | Modd Nomher | Serls] Nomber Date of Last Dxis of Nexi
Number Catibrstton | Calibration |
5 snpEveo | met2000 | 835938 | S/palos !l;nl:{ jos
6 ENDEVCO | 72642000 |335919 | 5o fos {17} jos
7 ENDEVCO | 72642000 | 3 ddbb4 | Eloafos |11/03[05
REMARKS:

RECORDED BY: m/
APPROVED BY: %

DATE: __ 5f3bjot
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Head Drop
(Prelintinary Test Report) ,
Test Numbex: H35297 MGA Tob Number:  GOST7-00L.4 Test Date; 5/26/05
Teat Description: 10.02 Head #: 35
Max Resuliant =243 7g @ 3.8
250 /\ 24378 @ 3.8 ma
) / \
i / \
) / k
0 W -F-H"‘"""'-ﬂ-a--—ﬂL:.a——r-‘—"“‘ —
0 2 4 5 g 10 12 14

Remiltant Accel (g's) vs. Time {msec)

16 13




% Test Number: H35297

Test Deecription: 10.02

Head Drop
{Preliminary Test Report)

MGA Job Number: G05i7-001.4 Tost Dete: 52605

Head #: 35

Mix Acceleration =2.1g's @ 5.4 ms, Min Accolerstion= 2.6 g's, @& 6.5 m3

L AT i

W

2 4 6 8 10 12 14 16 18
Accal Y{g'sh va. Time {meac)

=50

-100

-150

Maz Acceleration = 8.3g's @ 6.4 mas, Min Acceloration = -230.5 gb, @ 3.8 ma

2 4 ] B 10 12 14 16 I8
Acce] X{g'a) va. Time {meec)




4-10
‘ Head Drop
(Preliionary Test Report)
Tﬁtﬂmnbur: H3s297 MGA Job Number: GOS7-001.4 Teat Dair: 5/26/05
Test Description: 10.02 ) Hoead #: 33

10 Max Acceleration=1,8g's @ 10.9 mx, Min Accelerstion=-79.8 g4, @ 3.9 ma

WY A'a.‘n ..... ™

a ™ Vo aaald
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MICHIGAN OPERATIONS
DATZE 12003
SUPERCEDES: MOATPHDT.S

DOC. NO.: MGATP201UHD
REVISION NO.: 6
PAGE § OF 7

HEAD DROP TEST SUMMARY
PART 5721
HEADFORM SERIAL NUMBER: 0372 _ CALBRATIONDATE: _S/2k5
TEST PARAMETER SPECIFICATION | TEST RESULTS
Tf:i-ght | 9.90 o 10,10 Tbs. 456
Temperature 19° Cto 26°C 22
Relative Humidity 10% to 70% 4 3hs
Peak Regultant Acceleration 25Gst02750's 2557
Pesk Lateral Acceleration 15GaMaximom | 2§
Unimodal Acceleration Curve . . YES Yes,
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Chanusl MamRetnres Hudﬂﬂ'l;llhﬂ BSerial Number Date of Laxi Dﬂa of Next
=Lmhu- _ — — Cnﬂh:iqn_ Calibration o
< | moveo | mee2000 [Wzse | ohies | ubls
I ENDEVCO | 72642000 | 32S8Y | slz/us y}a/qs
4 ENDEVCO | 72642000 | 3=y <k fes 1)/ fos
REMARKS

T erw ! b o
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Head Drop
{Preliminary Teat Report)
. Test Number: H37167 MGA Job Numher: GOSI7-001.4 Teat Date: 5/24/05

Teat Deacription: 9.96 Head # : 037

Mux Bemmltant = 255 7g & 2.2 ms
300

250

r\.
150 \

. |

0 / Hﬁ‘:—:-.—:r
| 3 10 15 20 25 30
. . Resultant Acoel {g's) va. Time {msec)
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Head Drop
(Preliminary Teat Report)
Test Mumber; H37167 MGA Job Nnmber: GOSI7-001.4 Test Date: 324705
Test Decription: 9.96 Head # : 037

Max Acceleration=1.7gs @ 10 mus, Min Accleration=-2.1 g's, @ 92 ms

:_.,___MAA Wu , W o
ST A B

1 ik

-2 i
-3
1 5 10 15 20 25 30
Accel Y(g's) wn. Thme {msee)
250 Max Acceleration = 246.5g' @ 8.2 1w, Min Acceloration =-6.1 g, @ 10.4 me

- |
; |
; |
. B

0 5 10 15 20 25 30
Accel X(g's) wu. Time {maec)
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Head Drop
{(Preliminary Test Report)
. Test Nmunber: 137167 MGA Job Number: G03517-001.4 Tesgt Pate: 572405
Test Degcription: 9.96 Head #: 037

10 Max Acceleation=Tg's @ 23.8 ms, Min Acceleration = -68.9 g'a, @ 8.11ma

u ey i

\ L
\\ [

2

a 5 10 15 20 25 30
. . Accel Z(g's) va. Tmm {mscc)




MICHIIAN OPERATIONS
DATE 372003
BIFELCEDES: MGATPHDT.S

"1

413

LOC. NOw: MGATFZDIUTHD
REVIEION NO.: 6
PAGESCFY

HEAD DROP TESY SUMMARY
PART 57IL
'HRADFORM SERIAL NUMBER: 37 ___ CALIBRATION DATE: 526 [os
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90t0 10.10 Ths, q4¢
Temperature 1cn2ec | 2
Relative Humidity 10% 1o 70% 44
Pesk Resultant Acocleration 225 Get0 275G | 8 41-4
Peak Leters] Acceleration 15 (s Maximom 4.3
Unimodal Acosioration Curve . . YES Yes
6 FME INSTRUMENTATION
HEAD ACCELEROMETERS
m mmm Modsl Number | Sarial Number Dinte of Last mnrfl I;:t
5 ENDEVCO | 72642000 | 335800 | 5/eafos |Hfod[os
A ENDEVCO | 72642000 | 33534) EIDJ.LI; ljoafoS

v, ENDEVCO | 72642000 | 33579 | Bleajes |)/oafes
REMARKS:
RECORDED BY: %é/h pate:_bf25/es
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_ Head Drop
{Preliminary Teat Repart)
G Teaxt Number: Hi7158 MGA Job Ngmbar: GOST7-001.4 Teat Drats: 57264015
Test Deacription: 9.96 . Head #:37

Max Respltant = 240.4g @ 3.9 ma

250

150

o1

. // \k
. % 2 4 6 3 10 12 14 16 18 20
Q Resultant Accel {g's) va. Time (msec)
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Head Dicp
{Preliminary Test Repord)
Tegt Mumber: H37168 MGA Job Number: G0517-001.4 Teat Date: 5/26105

Text Pescription: .96 . Head #:37

Max Acceleration = 1.9g's @ 10.1 ms, Min Accsleration= 9.3 g's, @ 39ms

: } AN ;v/w\;xv. .
aNY T

-z \ Ty
4

-10
0 2 4 6 B 10 12 i4 16 18 20
Accel Y{p's) va. Time (maec)
50 Max Accelevation = 6.3g's @ 6.2 ms, Min Acceleration = -239.5 g%, @ 3.91me

]
BN
|

& 3 10 12 14 16 18 20
Accel X{g's) va. Tims (msec)
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Head Drop
. {Preliminary Test Report)
Tegt Number: H37168 ) . MGA Job Number: GOSI7-001.4 Test Date:- 5/26/05
Test Deacription: 9.96 Head #: 37

10 Max Acceleration=1g's @ 10 ms, Min Acceloration=-69.4 gs, @ 414

ol 1) e
a4\
o\ |

w \

] 2 4 6 8 10 12 14 15 18 20
G Accal Z(g) va. Time {meec)
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mmmmm DOC, NO.: MOATP0LUHD
@ SmiS3ouman: SAGB6OrT
'HEAD DROP TEST SUMMARY
PART ST2L
EADFORM SERIAL NUMBER: _(J38 _ CALIBRATIONDATE: 3 /21/os
TEST PARAMETER. E_PE-E[I:ECATLDN= TEST RESULTS
Weight - 90w 10.0bs. | .92
Temperature _ | 19°Cio26°C zz L
Relative Humidity - 10% to 70% Y2%
Pesk Resultant Aocoleration | 225@s10275G P A
Peak Lateral Acceleration 15 G’'s Maxinowm o X
Upimodal Acceleration Curve . . YES ¥s -

q_. | | L L.._...‘.. -

Numbex
5 I
& ENDEVCO | 7642000 | W36/5x | shfas up fes
7 ENDEVCO | 72642000 | 3&-35= Shifes nle ,65
REMARKS: _
RECORDED ﬂv%-) DATE:_5/29/S
APPROVED BY:@—-_'L_(‘




Heed Drop
{Preliminary Test Raport)
. Teet Mumber: H38276 MGA Job Number: G05i7-001.4 Test Dete: /2405
Test Description: 9.92 Head # : 038
Max Regultat = 264.8¢ & 4
300 Bgi@m 4mx
250 \
i \
150 \
100
o /l
0 \Q\z
0 5 10 15 20 30
. Remltant Accel (g's) va. Time (msec)
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| Head Drop
| (Preliminary Test Report)
O Tast Number: H38276 MGA Job Number: G05i7-001.4 Test Date: 5724705
Test Deseription: 9.92 Head # : (38

9 Max Acceleration=104g's @ 4.1 ms, Min Accelomtion=-1.6 g's, @ 6.9 ms

10 1

: */ k\h “Jﬂﬂ%ﬂo‘v%—%-w%
T
C 0 5 iﬂm Y@Jﬂl:h ) 20 15 30

S0 Max Acceleration= 8.4g' (@ 6.6 mn, Min Acceleration = -252.7 g's, @ 4 ms

y 0 5 10 15 20 25 M
Accal X(g's) va. Thns (mmec)
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Head Prop
(Preliminary Test Repoxt)
6 Test Number: H38276 MGA JobNumber: GO557-001.4 Test Date: 5/24/05
Teyt Description: 9.92 Hesd # ; 038

10 Max Accoleration = 1.8¢'s & 20.8 s, Min Accelerstion=-78.8 g's, @ 4.1 ms

-10 \\ | /’/’“MNW -

Accel Z(g's) ve. Time {msec)
o
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MICHIGAN DPFERATEINS
DATE: 320413
SUPERCHDES: MOATFHDTY

4-23

DGC. HO.: MOA TP TFHD

PAGEGOF T

HEAD DROP TEST SUMMARY
PART ST2L
HEADFORM SERIAL NUMBER: 3% ____ CALIBRATION DATE: E[a@
TEST PARAMETER SPECIFICATION | TEST RESULTS
Weight 9.90 10 10.10 Tbs. 4.9
Tempemture 19° C t0 26° C AR
Relative Humidity 10% to 70% A4
Peak Resultant Acceleration 225 Fet0275Gs | 3693
Peak Lateral Acceleration 15@s Maxinmm. | 33
Unimodsl Acoeleration Curve . . YES Ye
FMH INSTRUMENTATION
HEAD ACCELEROMETERS
Channel Manufaciurer | Mode Naomber | Seial Number | Date of Last Date of Next
_“£=.=__=_'@l_=_ bl el
5 ENDEVCO | 72642000 | \36l97 | Sleafos H[ozfos

6 ENDEVCO | 2642000 | 36193 | 5/oafos Il fo2(65

7 | enpeveo | mssa000 | J36353 [Bfeaps [HRifos
REMARKS:
RECORDED HY: 'é/A paTe: 9/26/0%
APPROVED BY: A

Lo w emden -
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Head Drop
{Preltminary Tost Reporf)
Teagt Mumhar; HI8277 MGA JobMumber:  GOST7-001.4 ; Test Date: 5/26/05%
Teat Deacription: $.92 Head # : 38
Max Resoltant= 2643z @ 4.5 ma
300 :
50 Al

" \
A
AR
. [\
LI/ N L L

————— = —=

a 2 4 6 8 10 12 14 16
Resultant Accel (g5) va. Time (maee)




. Head Diop
Q {Proliminary Test Repott) -
. Teat Number: H38277 MQGA Job Bhmber:  GOSIT-0014 . Toat Date: 5/26/05
Test Degeription: 9.92 Head # ; 38
p Max Accsleration = 4.3g's @ 5.1 ww, Min Acceleration=-2.6 g5, @ 73 ma
5
4

~ 1 ol M A A
WA

6 3 10 12 14 1%
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Temperature Trace May 24 - 26, 2005

MGA-Tomp/°C Min: 20.5 Max: 23,8
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May 2005
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mga research corporation
CALIBRATION CERTIFICATE
Sensor Information Reference Sensor Information

Name: 2000 G Acceleromeiex i Name: Reference Accelerometer

Modal: 7264-2000 | Model: 301094548

S/N: 135924 S/N: 862/247

Capacity; 2000 G Capacity: 170G

Callbration Date: 05/02/2005 Calibration Date: 05/1 12004
Calibrated By: Chris Vega/PCB Piezotronics,
Inc. :

(:. Test Reference Number: ADS512
New DLR (100k , Units:G ): 91.8
StdDeviation (%) 0.1

% Difference In DLR (New vs. O1d): -2.461
Temperatore (F) 70

Homidity (%): 27

romcstt: S0 Nevn2

: . nnmnm-mmﬂuﬁhummuwummmdhmhmn.
ﬂwﬂuﬁuhﬂnﬂﬂm-ﬂ:hmdmmmwwmm
mnndﬂwuﬂnuﬂ:ﬁnﬁiuﬂuuml-lmhmﬂ

446 executive drive = troy, mi 48083
248 § §77-3001 » fax 248 f 57T7-5025

www.mgaresearch.com
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mga research corporation
CALIBRATION CERTIFICATE
Sensor Information Reference Sensor Information

Name: 2000 G Accelerometer Name: Reference Accelerometer

Model: 7264-2000 Model: 301M09/484B

8/N: 135919 S/N: 8627247

Capacity: 2000 G Capadity: 170 G

Calibration Date; 05/02/2005 Calibration Date: 05/7 /2004
Calibrated By: Chris Vega/PCE Piezotronics,
Inc.

. Test Reference Number: AD512
New DLR (100k , Untts:G ): 970
StdDevlatlon (%) 0.556

% Difference in DLR (New vs. Old): = 2.899

Temperatore ("Fx 70
Humbdity (%): 27

e <800 D
S VLA RS

. AN onllratiecs are trassahiz to G Natinnal testhinin of Standards and Techrofogy. Kothmted macartainty of the setsnrement in 11 %.
ﬂuﬁu&hﬂmnu&hh#nimmlﬂwmmm
wumﬂummmnﬁmmmm

446 executive drive « troy, mi 42083
248 1 577-5001 » fax 248 / 5T7-5025

www.mgsreseach .com
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mga research corporation

-B-3

CALIBRATION CERTIFICATE

Referance Sensor Information

Name: Reference Accelerometer

Model: 301M09/4848

New DLR (100k , Units:G ):
StdDevlation (%)

% Difference i DLR (New vs. Old): .

S/N: 122664 S/N: 862/247
Capacity: 2000 G Capadity: 170G
Calibration Date: 05/0272005 Calibration Date: 05/11/2004
Calibrated By: Chris Vega/PCB Pietotronics,
Inc.
_. Teat Reference Number: AD512

056

0511

. ATl ealhrntioas ses iracabie in e Natioand Tastitets of Standnerls mnd Tochoalogy. Etbusacd uncertsinty of the mensorement 8 20.1%.
ﬂmﬂnﬂuﬂd#muhhhﬂhﬂpnﬂﬂuﬂmwﬂ
cxproded it apprexiuatdy e 95% confidencs: Level wing & coverage Tootor ke

446 executive drive ¢ troy, mi 48083
248 T 5T7-5001 » fax 248/ 577-5025
www.mgarcsesrch.com
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mga research corporation
CALIBRATION CERTIFICATE
Sensor Information : Reference Sensor Information

Name: 2000 G Accelerometer Name: Reference Accelerometer

Model: 7264-2000 Model: 301 MO5/4848

8/N: 135800 ' S/N: 362/247

Capacity: 2000 G Capadty: I70G

Calibration Date: 05/02/2005 Calibration Date: (05/112004
Calibrated By: Chris Vega/PCB Piezomonics,
Inc.

_. Test Reference Number: A0513
New DLR (100k , Unita:G ): 98.4
StdDeviatlon (%) 0.323

% Difference In DLR (New va, Okl): -0.053

Temperature (‘F): 70

. Al enlibratiomm e trareable fo the Natkousl Tnatituts of Semdards and Techmolegy. Exfirated wncertuity of the measpremest s 2A.1%.
AR ctificafion dats snd me&ﬁ“ﬂmmmmwﬂ
expremel st sppreximaiely the $5% canfidecs hred wiiog & eoverags Bacler =3

446 executive drive e troy, mi 48083
248 / 577-5001 & fax 248 / 577-5025
wWww. ngarceeanch,com
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mga research corporation
CALIBRATION CERTIFICATE
Sensor Information Reference Sensor Information

Name; 2000 G Accelerometer ' Name: Reference Accelerometer

Model: 7264-2000 - Model: 301M09/484B

B/N: J35841 S/N: 862/247

Capacdity: 2000 G Capadty: 170 G

Calibration Date: 053/02/2005 Calibhration Date: 05/11/2004
Calibrated By: Chris Vega/PCB Piezatronics,
Inc.

’ Test Reference Nomber: AQ513
New DLR (100k , Units:G 95.7
StdDeviation (%) 0.399

% Differcnce in DLR (New vs. O1d): 3.347

Temperature ('F): 70

. ATl cafibeatiom are tracedble Ao o Natiom] Fnstitate of Sixsdards sl Techaniegy. Entioesed wacertabuly of (bt isssarerasct fs 21,
ummﬁmmmnnmummn—mwﬂw
dehﬂimuﬂlmmm

446 executive drive o troy, mi 48083
248 1 5T7-5001 = fax 248/ 577-5023
www, mgeresearch.com




mga research corporation
CALIBRATION CERTIFICATE
Sensor Infornsation Refevence Sensor Information

Name: 2000 G Accelerometer Name: Reference Accelerometer

Model: 7264-2000 Maodel: 30IMO9484B

S/MN: J35791 B/N: 862/247

Capacity: 2000 G Capadity: 170 G

Calibration Dater 057022005 Calibration Date: 05/71/2004
Calibrated By: Chris Vega/PCB Piezotronics,
Inc.

Test Reference Number: AD513

New DLR (100k , Units:G ): 89.5

StdDeviation (%) " 0261

% Difference in DLR (New va, Old): 0.777

Temperature ("F): - 70

ﬂMthhwmdwﬂm.“ﬂWﬂhmhmi.
mmuummunmmummmmwwm
aproswd ut cpproxitcly the $5% owniidus 1evel sy » coversge Gecior k=L

446 executive drive » troy, mi 43083
248 1 577-5001 = fax 248 7 577-5025

ywww.mgpresearch,com
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mga research corporation
CALIBRATION CERTIFICATE
Sensor Information Reference Sensor Information
Name: 2000 G Accelenoimeter Name: Reference Accelerometer
Model: 7264-2000 Model: 30IM09%/484B
8/N: 136197 : S/N: 8627247
Capacity: 2000 G Capacity: 170 G
Calibration Date: 05/02/2005 Callbration Date: 05/11/2004
Calibrated By: Chrix Vega/PCB Piezotronics,
Inc.
__. Test Reference Number: AD513
New DLR {100k , Units:G )2 1069
StdDeviation (%) 0303

% Difference in DLR (New va. Old): -2.83

Temperatore ("F): ' 70

. ATl caFibentioms a7 traceable ts fho Nutimssl Hstitute of Stamdris and Technelogy. Eetipesiad meerfainty of fhe moaserement s 14.1%.
X Lﬂmﬂﬂdﬁnﬁh-ﬂqﬂpﬂmm&h@dﬁ-ﬂ[ﬂmmﬂmw
“dlﬂnﬂiﬂhbh!ﬁiﬂ.ﬁhhﬂlﬂqt covornge fastrr =0,

446 executive drive » troy, mi 43083
248 f 577-5001 « fax 248 / 577-5025
wyw.mgsresearch.gom
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mga research corporation
CALIBRATION CERYIFICATE
Sensor Information Raference Sensor Information
Name: 2000 G Accelerometex Namw: Reference Accelerometer
Model: 7264-2000 Model: 30IM09/4848
S/N: 136193 S/N: 862247
Capacity: 2000 G ' Capacity: 170 G
Calibration Dates 05/022005 Calibration Date: 05/11/2004
Calibreted By: Chris Vega/PCB Piezotronics,
Inc.
. Test Reference Number: ADS13
New DLR (100k , Unita:G ): 102.8
StdDeviation (%) 0.197

% Difference in DLR (New va, Old): 0926
Temperature (*F): 70

Humidity (%):

Peened B T&& M

. A callarathou aTe éraceabie & i Nl Inatttwio ol Sttadards wnd Techasloxy. Eatiaied wactsiuty of fhe memswessscnt s 24.1%,
Aﬂmﬂwﬂlﬂlnﬂ.ﬂ.ﬂtmnﬂ:hm.ﬂwm Beat worersinden repreeseni expanded wccrinindion
at nppresisonicly the 55% caniidenrs Trvsl nalng & covecaga facier k=3,

446 executive drive » troy, mi 48083
948 7 577-5001 » fax 248 / 577-5025
www.mgaresearch com
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mga research corporation
CALIBRATION CERTIFICATE
Sexxsor Information Reference Sensor Information

Name: 2000 G Accelerometer Name: Reference Accelerometer

Model: 7264-2000 Model: 30IMO9/434B

S/N; 136353 S/N: 862/247

Capacity: 2000 G Capacity: 170 G

Calibration Date: 05/02/2005 Calibration Date: 05/11/2004
Calibrated By: Chris Vega/PCB Piezotronics,
Inc.

Test Referonce Number: A0513

New DLR (100k , Units:G ): 928

StdDeviation (%) 0.28

% Difference in DLR (New . Old):  2.204

Temperature ('F): 10

AT exHlrations mh tracoahle te fiss Nitionsl Instiswte of Btandarits snd Tachacleg. Esthrmbed oncerteity rp ep————y LT N
mﬂﬂﬂnﬂudﬁﬂqd.—dmuﬂ:km.ymmm“ﬂhwmﬂw
mudn“dmﬂdrhmu-ﬂlmhﬂﬂn coverige fastor Ted.

446 executive drive « oy, mi 43083
248 # §77-5001 » fax 248 [ 577-5023

www.mearesearch.com
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Madel usshar: 4448

Sorial usabar; 241D ) Calbralios Dule: DOA 1004
Dwstripilon: Bigoal Comlitionar Facallnlion Daim: '
Test Procedurs: AT-108r1 Calbretion Tachnlsiaac Clrio Voga C¥- "3k

Tampatahas: Ti"E Ralativs Humidity: 4%

IB3IS
INPUT VOLTAGE (24:+0.1V)
 CP CURRENT (44 0.6mA)

DC OFFSET Lﬂ-m{\lﬂ“ 001 -001
GADN (REF 1 VRMS, 1KFiz) |

FREQUENCY RESPONTR "FLATTO200kH:  NOT ADJUSTARLE
10 ¥p-p. 1 kHz REFERENCR :

" As Recelved: In tolerance
An Lol Inlerance
Special Notea: M3A Research

. mm—-uhmmmuﬂpﬂwmm oty
I oomplmbtn whl 1O 100131 e Formaar BUILAETE-ABERA St I irwtahln i1 MR prm— T
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~ Calibration Certificaie ~
Serinl Fmlsary DAY
Description: 1CP® Ascoloroeter ' Ainthod: Back--Tlaok Comperisat Callutics

—

Calilreion Dols )
Bamsitivity @ 1900 Hu 37 wVig Outpst Bl TR
GI7Y =V Tromevanc Bamilinty

L -l T -.-.m L L T I.|- T T -m
Date Pulnts

Frowoessy iy b+ Fragueary ) Dar. (W Proquenty (Hs) Dy, (K
1% 25 BREF, FREQ. [T I 50000 1.3
104 1.9 3000 L% 8
L3.0 14 2000 LY
17 ) a4 1000.0 D
e 03 30000 1% R
- —
Coditien of Dail

AaFoud:  [n Yelaeepy, No jdjesipogt Hossammry
AsLeft:  JuTploppos,

Npinz
Calibratica i HIAT Trmowsblo firw Prejast E11/267400 end PTB Tramualis thed Frojecd 1051,
mmmuhmmnhum-ﬁwmmmu
ﬂh‘ﬁlhpﬂlﬂihﬂﬂuﬂlﬂ [0 S0, IBC TON12-1, ANDUNCEL 2540k 1:1954 and (90 TIN5,
San Mmititeree's mma.mmdm“ﬁuﬁu : .
. mmmmmﬂnmmum.hmmmmm
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Certificate of Calibration
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Callbrwtion Droe: 1AM  (Cafhraied to: L 08"F, L PERE

Coiibration Toiwyali 12 Mondh . L
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Cartificate of Calibration
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Curtifente Rombar: 2004272081
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11T, 71 Se Seaat, o, bl SN ETP (5 TR0 < FAK 10 TGOS +emrwdiemarms |

Certificate of Calibration

Equipwenat Information.

Coalvamer: MGA Bastwch Corporstion Mdeh FEAM0-0554
Tray, Bl 48023 Manfectwreer  Joomem kevel & Tool

Syytnca TD: MGADILE Dencription: 36" Suadndosa Bizel Rake
Curismer Awwi Ne.2

Cuiibration Information
Colibrafion Dates LR : Precelure Used: CFQ 1240
Calration Do b Cabibrated ot & 00050
Callbrwtien Intervak 12 Month .
Pervd In Tel! Ha/Fall Towparamre: 20 °C
Ratwrasd In Tol!' YewFan Rexlity: 41 %R
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LALGRATICN DATA SHEET
Dt BRI
OTL LEY MOAN 23
Cort, Nasnbad:
Cul Poink Reading Raading DeviaEon Dqviriion of Alloing % of AT
- owmd oot e Loft ssFound o oA ey loend  Dwr Lok
n. (] wd
n. n, . b
Lh" snalc
1] EOME ©OME  DOOHE  0pME ann 0.0
129 je0E 120020 nO0R0 BO0E0 08 4ad
130 120030 1hoosk 40030 L T ] #0.0
2.0 40080 240030  O.0050 Q0030 o0 ana
200 0037 2000 0.0 LR Ko S0.0
b1 anopTR  MOOTS  LO02X - 0025 -5 B
A" seala
an S.oND 240 4080  Odi4D 2800 w2811
1240 1 B0 119801 Qisy D030 4HE14 2000
18.0 17.088% iToes  4mie OIS =300 230
A 100RE  2)ONAG amis 0048 2300 $36.0
aod 2050 KD L0000 LXT0 =1l -140.9
P T I T A80.0 YY)




Rorm: F410/12-3 Revision Date 03-11-03 - | 20950 Boexing St.
Revision Leveh B : Sonéhfield ML4BOTS
BTANDARD FORM X P (24%) 355-0994 Pax (24F) 355-2529
Steriing Scale Company Ine.
Seale Certificate of Calibration

Cestification Nuaber: ___ o 27¥
Date: of Callboetior: E-lude0y .

wiNext Calibeation Dus: B-2eat . ‘
Bavironmerstal Condltion: @ o

tolcranecs using weoighty traceablo o tho National Yostiute of Sumdurds and
m-ﬂ-mwwdumm

Sreclog Seola Welght/Welght 1 sl 31 2168, 300, Ja967, 20600, BOVGPD

Calibrated tn cles -

Date Welght/Walght kit calirated: b
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wuﬂmmmaﬁnmmwmﬂ
after rendings on next poge.

Nt o3

futorval koo axpired. "
'l'hn'-'tll_-uhﬂ'lull -l;rlrﬁnnh-—lthull:i it Yo daiormiwel.




B-21

. . FommF41012-3 Rovislon Date (3-11-0 ' 20950 Bomieg St.
Revislen Levek E | Soutiieid MIABOTS
_ STANDARD FORM : Phans (24£) 15T-8590 Fix (48] 3500550

Sterling Seale Company Inc.
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