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Sectlon 1 

PURPOSE OF COMPLIANCE TEST 

- 
Thrs 30 mph rear movmg barrier Impact test IS part of the Federal Motor Vehtcle Safety Standard (FMVSS) 301 

Comphance Test Program conducted for the Natlonal HIghway Traffic Safety Admmtstratlon (NHTSA) by Vendlan 

Englneermg under Contract No DTNH22-0 I -C-O 1025 The purpose of this teqt was to determrne if the subJect vehicle, a 

2001 Hyundal Santa Fe SUV, meets the performance reqmrements of FMVSS No 301, “Fuel System Integrity ’ This 

- comphance test was conducted usmg the reqmrements found m the OVSC Laboratory Test Procedure No TP-30 I-01, dated 

March 28. 1994 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
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Sectlon 2 

COMPLIANCE TEST RESTJLTS SUMMARY FOR C 105 12 

- 

A 4 10 1 pound 200 1 Hyundal Santa Fe SUV was Impac ted from the rear by a 3961 pound movmg barrier at a velocity of 

29 1 mph The test was performed by Verldlan Engmeermg on July 25,200l 

One Instrumented Part 572 E and one non-mstrumented 50th percentile male Anthropomorphic Test Device (ATD) were 

placed m the driver and right-front passenger seating posItIon\ respectively AddItIonal ballast (25 pounds) was secured In 

the vehlc.le cargo area 

The crash event was recorded by eight high-speed cameras and one real time camera Camera locatlons and other 

pertment Lamera mformatlon are tound on pages 3-9 and 3 10 of this report Pre- and post-test photographs of the vehicle 

c.an be found In Appendix A Vehicle and ATD electromc data plots are presented m Appendix B 

- 

The 17 2 gallon fuel tank was filled to 92 5 percent capac,lty with orange Stoddard fluid prior to the Impact After the 

Impact, there wa9 no flurd leakage for the first 30 mlnutcs nor durmg any phase of the rollover test Average vehicle 

longltudlnal Lru\h was I I 8 Inches The vehicle appeared to comply with all the requirements of FMVSS No 301 “Fuel 

System Integrity ’ SeLtlon 3 presents the result5 of theqe tc’qts 

- 

- 

- 

- 

- 

- 

- 

- 

- 
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Tdble 1 

CRASH TEST SUMMARY 

Vehl& NHTSA No Cl0512 Test Mode 30 mph Rear Barrier 

Test Date July 25, 2001 Time 1203 Temperature 71 “F - 

Vehicle Make/Model/Body Style 2001 Hyundal Santa Fe SUV 

Vehicle Test Weight 4101 lb\ Impact Velocity 29 1 mph 

Static Crush 

Left Side 105 mLhes 

CenterlIne 124 mLhes 

Right Side 125 mLhes 

Average 118 Inches 

TYPE OF FRONT OCCUPANT RESTRAINT SYSTEM INSTALLED IN TEST VEHICLE 

Driver’s DSP 3-Pomt Seatbelt, Alrbag, Knee Bolster 

Right Pasqenger’s DSP 7-Pomt Seatbelt, Au-bag, Knee Bolster 

VISIBLE DUMMY CONTACT POINTS 

Driver B tck of head to head restramt, baLk to center of scat back - 

Passenger B 1ck of head to he,id re\tramt, hack to Lenter of geat back - 

DOOR OPENING DATA Closed / Operable - Left Front 

Closed / Operable - Right Front 

Stoddard Solvent ‘jpdlagc trom Vehicle’s Fuel System None 

Remarks The rear wlndow shattered ,~t rmpaLt and the rear quarter wmdows detached from the vehicle The driver 

‘md passenger seat back\ rczhned approximately 7 degrees during the Impact 
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‘I able 2 - 

GENERAL TEST AND VEHICLE PARAMETER DATA 

- 

TEST VEHICLE INFORMATION 

- 

Year/Make/Model/Body Style 2001 Hyundal Santa Fe SW 

NHTSA No Cl0512 ) VIN KM8SC83DOlU038993 , Color Sliver - 
Engine Data 6 cylmders, CID, 27 Liters, cc -- 
Placement Longltudmal or In-Lme, X Transverse or Lateral 

Transmlvslon Data 4 speeds, Manual, X Automatrc, X Overdrlve -- 
Fmal Drive Rear Wheel Drive, X Front Wheel Drive, - Four Wheel Drive _- 

Major Optlons X A/C, X Power Steering, X Power Brakes -__ 
X Power Wmdows, X Power Door Locks, X Tilt Wheel --- 

Date Received I l/26/00 Odometer Readmg 753 miles 

Sellmg Dealer Hatfield Hyundal 

& Address 1400 Auto Mall Drive, Columbus OH 43228 

DATA FROM TIRE VEHICLE’S CERTIFICATION LA&Z1 

Vehicle Manufactured by - Hyundal Motor Company 

Date of Manufacture NOV/26/00 - 
GVWR 5085 lbs , GAWR 2645 Ibs FRONT, 2865 - Ibs REAR 

DATA FROM TIRE PLACARD 

LoLatlon of Placard on Vehicle Driver srde B-plllar ~- 
Tire Pressure with Maxlmum CapaLlty VehlLle Load 32 psi FRONT 32 psi REAR 

Recommended Tire Size P225/70R 16 
* Recommended Cold Tire Pressure 3! PSI FRONT 32 ~___ PSI REAR 

Size of Tires on Test Vehicle P:‘25/7OR 16 * Manufacturer BFGoodrlch 

Type of Spare Tue Full Size 

Vehicle Capacity Data 

Type of Front Seats Bench, X Bucket, - Split Bench 

Number of Occupants 2 Front, 3 Rear, 5 Total 

VehlLle Cdpaclty Weight (VCW) = 880 IbS 

No of Occupants x 150 lb\ = 750 Ibs 

Rated Cargo/Luggage Weight (RCLW) = 130 Ibs 

- 
*Tu-e pressure used for test 
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Table 2 

GENERAL TEST AND VEHICLE PARAMETER DATA ( cant ) 

WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (with maxlmum fluldg)= UDW 

Right Front = 1065 Ibr Right Rear = 716 

Left Front = 1117 lb? Left Rear = 741 

TOTAL FRONT = 2182 lb\ TOTAL REAR = 1477 

TOTAL DE LIVERED WEIGHT = 3659 lbs 

lb5 

lb\ 

Ibs 

% of Total Front of VehlLlc Weight = 59 6% of Total Rear Weight = 

CALCULATION OF VEHICLE’S TARGET TEST WEIGHT 

Total Dchvered Weight = 3659 Ilx 

Rated Cargo/Luggage Weight (RCLW) = 130 lb? 

Weight of 2 p 572 Dummies, 167 & 164 Ibs = 331 lb\ 

TARGET ‘IEST WEIGHT = 4120 Ibs 

40 4% 

WEIGHT OF TEST VEHICLE WITH TWO DUMMIES AND 111 POUNDS OF CARGO WEIGHT 

Right Front = 

Left Front = 

rOTAL FRONT = 

TOTAL TEST WEIGHT = 

1195 

1238 

2433 

lb\ Right Rear = 

Ih\ Left Rear = 

lb\ TOTAL REAR = 

4101 Ibq 

811 Ibs 

857 Ibs 

1668 lbs 

‘;r, of Total Front of Vehicle Weight = 59 3% of Total Rear Wcrght = 40 7% 

* Welght of Ballast Secured m Vehtcle Trunk Arc&i = 25 lbs 

Type ot Ballast Lead Shot 

Method of Securing Ballast Rear seat belt anchorages 

VehlLle Component\ Removed for Weight Rcductlon None 

VEHICLE A’ITITUDE (all dlmenslon m Inchec) 

AS DELIVERED RF 320 LF 318 RR 124 LR 319 

AS TESTED RF 312 LF 306 RR 317 LR 31 2 

VehlLlei Wheel Ba\e 103 3 m 

LoLatlon of Vehicle’s C G 42 02 mche\ rearward of front wheel center 

FUEL SYSTEM DATA 

Fuel System Capacity From Owner’? Manual = 172 gallons 

Usable Cap,iclty Figure Furnished by COTR = I7 2 gallons 

Test Volume Range (9 1 to 94% of Usable Capacity) = 1565 to 16 17 gallons 

ACTUAL TEST VOLUME= I59 gallon\ (with entlre fuel system fdled) 
* Ballast weight Includes the RCLW, the weight of dramed vehlLle fluIds and the wcrght of any removed vehicle 

components Ic\\ the weight of onboard mstrumentatton Lc\mLrd\, and hardware 
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- Table 2 

GENERAL TEST AND VEHICLE PARAMETER DATA ( Lent ) 

- 
FUEL SYSTEM DATA (contmued) 

- 

- 

Test Fhud Type 

Test Fluid Specific Gravity 

Test Fhud Kmematlc Vlscoglty 

Test Fhud Color 

Type of Vehicle Fuel Pump 

Stoddard Solution 

0764 

096 centlstokes 

Orange (“red” IS preferred) 

Electric - 

Electric Fuel Pump Operation with Igmtlon Switch ON and Engine OFF - 

Fuel pump operated - 

Details of Fuel System Fuel filler IS located on the left rear quarter panel above the rear wheel, Fuel tank 

IS located on the vehicle under bodv beneath the reltr seat and between the rear wheels. Fuel lmes are routed 

- along the left side of the vehicle underbodv 

- 

- 

- 

- 

- 

-- 

- 



Table 3 

MOVING BARRIER PARAMETER DATA 

WEIGHT OF MOVING BARRIER 

Right Front = 1113 Ibs Right Rear = 868 Ibs 

Left Front = 1102 lbs Left Rear = 878 lbs 

TOTAL FRONT = 2215 Ibs TOTAL REAR = 1746 Ibs 

TOTAL B 4RRZER WEIGHT = 1961 Ibs 

MOVING BARRIER DIMENSIONS 

Barrxr Face Height 600 m 

Barrier FdLe Width 780 m 

Barrier F~LC 

Ground Clearance 50 m 

Tread Width 59 5 m 

Wheel Bdw 

LoLatmn of C G 

1200 m 

X 52 9 Inche\ rexward of front wheel center 

Y 00 tnLhe\ from longltudmdl-vertlLa1 plane of symmetry 

z 10 3 Inche\ ‘tbove ground 

- 
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- 

- 

- 

- 

Table 4 

POST IMPACT DATA 

TYPE OF TEST 

Type of Test 

Test Date 

Vehicle NHTSA No 

Rear Bamer 

July 25,201 

Impact Angle 0” 

Time 12 03 Temperature 71 “F 

Cl0512 

Required Impact Velocity Range 28 9 to 29 9 mph 

- 
BARRIER IMPACT VELOCITY (Speed traps wlthm 5 feet of Impact plane ) 

Trap No 1 = 29 1 mph, Trap No 2 = 29 1 mph 

Average Impact Speed = 29 1 mph 
- 

VEHICLE STATIC CRUSH 

Vehicle Length 

Pre-Test Left = 1729 , CrL = 1774 Right = 1729 - 

Post-Test Left = 1624 , crL = 1650 Right = 1604 

Crush Left = 105 , C/L = 124 Right = 125 

AVERAGE = 11 8 Inches 

- 

- 

- 
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- 

- 
FIgwe 1 

PART 572 DUMMY IN-VEHICLE POSITION 
(FOR REAR IMPACTS ONLY) 

DUMMY MEASUREMENT FOR FRONT SEAT PASSENGERS 

AD-Arm to Door 
HD-H-Point to Door 
HR-Head to Side 
Header 
HS-Head to Side 
Window 
KK-Knee to Knee 
SHY-Striker to H-Point 
(Y Direction) 

WA \ 

Seat Back Angle Line 

CD-Chest to Dash 
CS-Steering Wheel to Chesl 
HH-Head to Header 
HW-Head to Windshield 
HZ-Head to Roof 
KDA-Knee to Dash Angle 
KDL-Left Knee to Dash 
KDR-Right Knee to Dash 
NA-Nose to Rim Angle 
NR-Nose to Rim 
PA-Pelvrc Angle 
RA-Rim to Abdomen 
SA-Seat Back Angle 
SCA-Steering Column Angle 
SH-Striker to H-Point 
SK-Striker to Knee 
ST-Striker to Head 
SWA-Steering Wheel Angle 
TA-Tibia1 Angle 
WA-Windshield Angle 



- 

Table 5 - 

- 

- 

- 

FRONT SEAT OCCUPANT MEASUREMENTS 
(FOR REAR IMPACT ONLY) 

(Measurements m Inches) 

3-3 8606-I 



Table 6 
FUELSYSTEM INTEGRITY POST IMPACT TEST DATA 

FMVSS NO 301 

TEST VEHICLE NHTSA NO Cl0512 TEST DATE July 25,200l 

Vehicle Mfgr /Make/Model 2001 Hyundal Santa Fe SW 

Teft vehicle fuel tank filled to 9 1% to 94% of manufacturer’s “usable” capacity and with electric fuel pump operating (If it 
~111 oper‘lte wlthout engme operation) Part 572 test dummies located at each front designated seatmg po?ltlon 

TEST VEHICLE IMPACT TYPE Frontal (30 mph) 

Obhque (30 mph) with 

LontaLtmg 

(driver/passenger) side 

FUEL SPILLAGI: MEASUREMENT 

SOLVENT SPILI AGE DETAILS 

None 

- ‘barrier face first 

X Rear Movmg Barrier (30 mph) 

Lateral Movmg Barrier (20 mph) 

I From Impact untd 
vehicle motion 
ceases 

2 For five mmute 
perwd after vehicle 
motion ceases 

3 For next 25 mmutes 

ACTUAL MAX ALLOWED 

0 1 OL 

0 5 0x5 

0 I oa/l mm 
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- 
Table 7 FMVSS NO 301- STATIC ROLLOVER DATA SHEET 

- Vehicle 2001 Hvundal Santa Fe SW NHTSA No Cl0512 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

REAR VIEW 180 

90 270 

O/380 REAR VIEW 

I DETERMINATION OF SOLVENT COLLECTION TIME PERIOD 

Rotation Time Total Time Next Whole 
Mmute Interval 

mmutes 10 seconds 7 mmutes 
minutes 4 seconds 7 minutes 

mmutes 2 seconds 7 mmute$ 

mmutes 11 second5 7 mmutes 

II FMVSY 301 REOUIREMENTS (Maxlmum allowable solvent splllage) 

Fu-St 5 minutes from onset of rotation 6th mm 7th mm 8th mln (If required) 

5 ounces 1 ounce 1 ounce 1 ounce 

III ACTUAL TEST VEHICLE SOLVENT SPILLAGE 

Rollover First 5 minutes 6th mln 7th mln 8th mln (If required) 
St‘ige from onset of rotation (oz) (oz) (oz) (oz) 

0” - 90” 0 -5 0 N/A 
90” - 180” 0 0 0 N/A 

180” 270” 0 0 0 N/A 
270” 360” 0 0 0 N/A 

Note Record spillage for whole minute Intervals only as determmed above 

IV SOLVENT SPILLAGE LOCATION(S) 

Rollover 
Stage 

Splllage Locatlon 

0” - 90” 

90” - 180” 

1 18tP 270” 1 I 
270”-360” 

- 
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Flgure 2 

CAMERA POSITIONS FOR REAR IMPACTS 

PHOTO PIT 

CONCRETE PAD 

@ @ REAL TIME CAMERA 

L 
rl 3 

PHOTO PIT 

I3 El El 

TOW ROAD 

CAMERA 8 OVERHEAD VIEW 

CAMERA 9 ONBOARD DRIVER 
DUMMY/SEAT/BELT VIEW 

NOTE: VEHICLE WHEELS 
POSITIONED ON CONCRETE 

LEFT SIDE VIEW 
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Table 8 

HIGH-SPEED C 4MERA LOCATIONS 
- 

NHTSA No Cl0512 Vehicle 2001 Hvundal Santa Fe SUV 
- 

- 

- 

- 

- 

- 

- 

- 

-- 

CAMERA 
NO VIEW 

CAMERA POSITIONS (Inches)* ANGLE** LENS SPEED 
X I Y I Z (degrees) (mm) (fPs> 

Left Side View 

Vehicle Rear Underbody 

Onboard Driver 

* X = film plant to monorail centerlme (+ to left of rad) 
Y = film plane to Impact locatton (+ ahead of Impact locatlon) 
Z = film plane to ground (+ above ground) 

** = referenced to horizontal plane 

- 
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Appendix A 

PHOTOGRAPHS 

- 

- 

Al 



- 

- 

- 

- 

Figure 

A-l 
A-2 
A-3 
A-4 
A-5 
A6 
A-7 
A-8 
A9 

A-10 
A-11 
A-12 
A-13 
A-14 
A-15 
A-16 
A-17 
A-18 
A 19 
A-20 
A-2 1 
A-22 

LIST OF PHOTOGRAPHS 

mgraeh Tttle 

PRE-TEST FRONT VIEW 
POST-TEST FRONT VIEW 
PRE-TEST LEFT SIDE VIEW 
POST-TEST LEFT SIDE VIEW 
PRE-TEST RIGHT SIDE VIEW 
POST-TEST RIGHT SIDE VIEW 
PRE-TEST REAR VIEW 
POST-TEST REAR VIEW 
PRE-TEST LEFT FRONT THREE-QU 4RTER VIEW 
POST-TEST LEFT FRONT THREE-QUARTER VIEW 
PRE-TEST RIGHT REAR THREE-QUARTER VIEW 
POST-TEST RIGHT REAR THREE-QUARTER VIEW 
PRE-TEST FRONT UNDERBODY VIEW 
POST TEST FRONT UNDERBODY VIEW 
PRE-TEST REAR UNDERBODY VIEW 
POST-TEST REAR UNDERBODY VIEW 
CERTIFICATION PLACARD 
TIRE PLACARD 
ROLLOVER 90” 
ROLLOVER 180” 
ROLLOVER 270” 
ROLLOVER 360” 

A-3 
A-4 
A-5 
A-6 
A-7 
A-8 
A-9 

A-10 
A-11 
A-12 
A-13 
A-14 
A-15 
A-16 
A-17 
A-18 
A-19 
A-20 
A-21 
A-22 
A-23 
A-24 

- 

- 

- 

- 

- 
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Appendrx B 

VEHICLE AND DUMMY RESPONSE DATA 

- 

- 

- 

- 

- 
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FACILITY VERF DATE July 25,200l 
TEST# 307-1001 1942 
TITLE NHTSA FMVSS 301 Test #l - 2001 Hyundal Santa Fe Cl0512 

PI Head x 

Pl Head y 
Pl Head L 

NAME 

Pl Head Resultant 

PI Upper Neck Fx 
P 1 Upper NeL k Fy 
PI Upper Neck Fz 
PI Upper Ncch F Rewltant 

PI Upper Neck Mx 
P 1 Upper Neck My 
Pl Upper Neck Mz 

Pl Upper Neck M Rewltant 
PI Chc\t x 
Pl Che\t y 
PI Chc\t 7 

PI Chest Rewltant 
PI Chest Compre\\ron 
PI PClVlL x 
PI Pclv1c y 
PI Pelwc 7 

PI Pelwc Resultant 
PI Left Femur 
PI Right Femur 
PI Lap Belt 

PI Belt Spoolout 
Act #I Left Re,u Xrnemher X 
Act #2 Right Rear Xmember X 
ALC #3 Upper SeathaLk X 
ACL #4 Lower SeatbaLk X 

Seathack Angular PowIon 
--------__--_------_----- ------------------------- 
PI HIC(36 ms) 08 7 

tl 89 0 mseL 
12 12.5 0 mwc 
Duration 76 0 msec 
Average Aweleratlon 20 5 g 

PI CLIP(3 ms) I5 0 g 
tl 76imsec 
12 79 1 mseL 
Duration 7 0 m<ec 

PI CSI 15 1 

Unit Max msec Mm msec 

g 22 4 105 4 -4 7 281 2 

g 13 75 6 29 1266 

g 100 103 4 -3 6 55 6 

g 24 5 1043 00 -6 2 
lbf 70 3 1090 -41 8 256 
lbf 98 200 5 -6 7 145 4 
lbf 1820 103 8 33 8 55 7 
lbf 1837 103 8 00 53 

m-lb 24 7 205 3 -18 6 1567 
m-lb 94 7 71 8 -139 8 137 
m lb 31 4 214 3 -50 4 1424 
In-lb 149 1 1370 00 -17 3 

E 14 9 702 -3 2 243 1 

g 15 56 6 -I 2 105 9 

g 36 80 2 -2 1 349 3 

g 15 1 78 2 0 0 -25 I 
in 0 0 170 6 0 7 249 4 

s 19 8 66 4 -2 7 239 7 

g 36 59 9 -1 7 122 8 

g 47 75 5 -1 6 359 8 

g 20 2 66 4 00 -47 
lhf 305 202 3 -138 9 714 
lbf 48 7 236 4 226 6 5z 8 
lbf 61 9 234 0 -2 0 214 
m 00 -2 4 -4 4 1033 

g 167 15 3 -1 2 732 2 

g 14 3 149 13 263 8 

g 15 8 36 2 -102 505 

g 17 I 32 5 35 51 3 

deg 119 387 6 00 -50 

Flit 
CFC-1000 
CFC- 1000 

CFC- 1000 
CFC- 1000 
CFC- 1000 

CFC- 1000 
CFC- 1000 
CFC- 1000 

CFC-600 
CFC-600 
CFC-600 
CFC-600 

CFC- I80 
CFC-180 
CFC- 180 
CFC- 180 

CFC-600 
CFC- 1000 
CFC- IO00 
CFC- 1000 
CFC-1000 
CFC-600 
CFC-600 
CFC-60 
CFC-180 
CFC-60 

CFC-60 
CFC-60 
CFC-60 
CFC-1 SO 

B-2 8606- 1 



- 

- TEST YO Cl0512 

- 

- 
DRIVER DUMMY (Pas 1) 

Head Accelerations 
- 

Chest Accelerations 

Pelwc Accelerations - 

Upper Neck Forc.es 

Upper Neck Moments 

Belt Forces 

- 
Belt Spoolout 

Vehlclc 

SAE FILTER CHANNEL CLASS 

loo0 

180 

1000 

1000 

600 

60 

60 

60 

Note Angular seatback posItIon 15 measured m degrees of rotation from the mttlal (design) posItIon 
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