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SECTION 1 

- 

PURPOSE AND TEST PROCEDURE 

Tlus Side Impact In&cant Test 1s part of the FMVSS 214 Side Impact Protection Comphance Test Program sponsored 
by the National R&way Traffic Safety Admmlstratlon (NHTSA) under Contract No DTNH22-97-C-01033 The purpose of 

i this mdlcant test was to evaluate side unpact protection m a 2001 la RIO 4-Door Sedan when tested at the New Car Assessment 
Program (NCAP) target test veloctty of 62 0 kph, which 1s 8 kph faster than the target velocity requued by the Office of Vehicle 
Safety Comphance’s Laboratory Test Procedure (TP-214D-04, dated September 1, 1995) 
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SECTION 2 

SUMMARY OF SIDE IMPACT TEST 

- 

- 

L 

- 

This &de Impact Protection Indlcant Test was performed at the New Car Assessment Program (NCAP) target test 
velocity of 62 0 kph, which IS 8 kph faster than the target veloctty requtred by the Office of Vehicle Safety Comphance’s 
Laboratory Test Procedure (TP-214D-04, dated September 1.1995) 

A 2001 IGa Rio 4-Door Sedan was Impacted on the left or driver’s side by a Movmg Deformable Barrier (MDB) which 
was movmg fomard m a 27” crabbed posmon to the monorad at a velocity of 6148 kph (38 2 mph) The target vehicle was 
stationary and uas poslhoned at an angle of 63” to the hne of forward mofion The side unpact test was conducted by the 
Vendlan Engmeermg Transportauon Sciences Center m Buffalo, New York on March 6,200l Pre- and post-test photographs 
of the test vehtcle, the moving deformable barrier (MDB), and the side Impact dummies (SlDs) are Included m Appendix A 

Two restramed Side Impact Dumnues (SIDs) were placed m the driver (Pas #l) and left rear (Pos #4) destgnated 
seatmg positions according to the mstruchons specified m the OVSC Stde Impact Laboratory Test Procedure Both SIDs were 
cert&d pnor to thts test The side unpact test was documented by one real-&me camera and 10 @$-speed cameras Camera 
locations and other pertment camera Information are Included m this report 

The SIDs were mstrumented b lth the followmg accelerometers 
1 Head tnaxlal accelerometer (X,Y,Z-du-ecuon) 
2 Left Upper Rib (LUR) umaxlal and redundant accelerometer (Ydlrechon) 
3 Left Lower Rib (LLR) umaxlal ‘and redundant accelerometer (Y-direction) 
4 Louer ThoraclL Spme (T,,) uruaxlal and redundant accelerometer (Y-dtrectlon) 
5 Pel\lc. (PEV) sectlon uruaxlal and redundant accelerometer (Y-due&on) 

A summary of the side unpact dummy (SID) conflguratlon and venflcatlon test data can be found m Appendtx C A 
total of 50 Lhannels of data were recorded Appendix B contams tie vehicle, MDB and dummy response data traces 

The followmg table sumn~7es the results of the test 

Injury Cntena Front SID 

83 

94 

Rear SID 

90 

73 I 
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SECTION 3 

SUMMARY OF TEST RESULTS 
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DATA SHEET 1 

GENERAL IliST AND VEHICLE, PARAhlbTER DATA 

TEST VEHICLE INFORMATION 

Ycar/Make/Mc~del/Bod~ Style 2001 Kla Rio j-Door Sedm 

Vehicle Body ( ‘olor White VIN KNADC123716507513 

Vth~~le NHTSA No Cl0510 Month R: Year of Manufacture 5/; 2/00 -- 
Engme Data 4 Cylmderq CID, 15 Lltery LC 

Engmc Placement - Longltudmal, or X Lateral 

Transmlsslon 5 Speed, X Manual, - Automattc X Overdrive 

Fmd Dnve - Re,u Wheel Dnve, X Front Wheel Drive, - Four W Ieel 

Odometer Realmg 61 km 

Option5 - AK, X Power Steering, X Pwr Br&e\, - Pu r Wmdow , 

DATA FROM TIRE PLACARD 

Tire Pre\\ure* (dt capacity), 200 kpd FRONT 

200 kpd REAR 

Recommended Tire S17e P175/7OR11 

Tire\ on Test b ehlcle P175/7OR13 Manufdcturer Kumho 

VLhlcle Cdp&lty Ddtd 

Number of Occupanb 2 Front, 3 Redr 3rd Seat, 5 TotJ 

Tvppe of Front Seats X Bucket, - BcnLh, - Split Bench 

Type of Front Sedt BdLk - Rxed, X Adju\Lihle l\\rth X Lever or - Knob 

Vehicle M,lr C‘lpaclty Loadmg = 415 kg (A) 

No of OcLupant\ x 68 04 kg = 740 2 kg (B) 

Vehicle Cargo Capacity = 74 8 kg (A-B) 

TEST VEHICLE DELIVERED WEIGHT WITH MAXIMUM FLUIDS 

Left Front = 7140 kg Left Rear = 2185 kg 

Right Front = 3120 kg Right Rex = 202 5 kg 

TOTAL FRONT = 626 0 kg TOTAL REAR = 421 0 kg 

‘?c 01 Total Wr lght = 598 7c % of Tobl Weight = 402 % 

TOTAL WEIGHT = 10470 kg 

* Tire pre?$ure used m test 
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DATA SHEET 1 (continued) 

GENERAL TEST VEHICLE PARAMETER DATA 

Vehicle 2001 Kla Rio NHTSA No Cl0510 

CALCULATION OF VEHICLE’S TARGET TEST WEIGHT 

Total Teqt Vehicle Dehvered Welght with Max FluIds 

Maxtmum C,argo Carrymg Cqac~t\ of Test Vehicle 
- 

Weight of two mstrumented Side impact Dummies 

TEST VEHICLE TARGET WEIGHT 

FULLY LOADED TEST VEHICLE (UDVW + 1 or 2 SID(s) + CARGO) 

Left Front = 3540 kg Left Rear = 

Right Front = 722 0 kg Right Rear = 

TOTAL FRONT = 6760 kg TOTAL REAR = 

Q of Totll Weqht = 525 % 9’~ of Total Wetghr = 

TOTAL TEST WEIGHT = 12885 kg 

= 10470 kg (A) 

= 74 8 kg (B) 

= 1624 kg (0 

= 12842 kg (A+B+C) 

3345 kg 

2780 kg 

6125 kg 

475 o/o 

AS TESTED WEIGHT OF TEST VEHICLE (1 OR 2 SID(s) + CARGO + EQUIPMENT & INSTRUMENTATIONS 

Left Front = 3340 kg Left Rear = 321 5 kg 

Right Front = 3230 kg Rlghr Rear = 101 0 kg 

TOTAL FRONT = 6570 kg TOTAL REAR = 6225 kg 

5% of To&l Weight = 51 3 % ‘In of Total Weight = 487 %I 

TOTAL TEST WEIGHT = 12795 kg 

TEST VEHICLE ATTITUDE (all duncnsmns m mllllmeters~ 

AS DELIVERED 

Left Front 641 Right Front 647 Left Rear 636 Right Rear 642 

FULLY LOADED 

Left Front 619 Right Front 639 Left Rear 579 Right Rear 599 
L 

READY FOR TEST 

Left Front 635 Right Front 644 Left Rear 587 &ght Rea 599 

Ir Test VehlLle Wheelbase 2412 millimeters 

CG = 11715 mllhmeters rearward of front wheel centerline 

TOTAL VEHICLE LENGTH 

Right Side = 4105 millimeters 

Left Side = 4105 millimeters 

Centerlme = 4218 millimeters 
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Vehicle 2001 Km RIO ~- 

DATA SHEET 1 (continued) 

GENERAL TEST VEHICLE PARAhlETER DATA 

NHTSA No Cl0510 

Nominal Design Riding. Position for adJwtahle 
driver and passenger seat backs Please dexx-&x how to 
position the mclmometer to me‘isure the yeat back angle 
Include dexrlpbon of the locntion of lhe ddymment latch 
detent 11 applicable 

UPWQHTPO6tTlON 
SEAT 6Aca 

SEAT C”6HtON 

FRONT SEAT ASSEMBLY 

FRONT SEAT TRACK POSITION Placed m nud-track posmon (Detent 9 from full forward - detent 0) 

Totd Lengh of AdJu\lment Travel 210 millimeters 

Total Number of AdJuQmLnt Po\llion$ or Detents 19 

FRONT SEAT BACK ADJUSTMENT POSITION Recline wdttback to 24” torw ingle 

Se& B&k Torso Angle 24 degrees 

SECOND POSITION SEAT 

Toral Lengih ot Fore/Aft AdJustment Travel 0 millimeter5 

Seal Back AdJu\tment Posltlon N/A 

ADJUSTABLE STEERING COLUMN POSITION Not AdJu%iblt 

WINDOW POSITIONS Left Front Cloced Left Rex Closed 

RI@ Front Removed Right Rtx Removed 

Note Windows will be m closed position on struck side of test \ehtLle ad m open 

posttlon on opposite side 

AMOUNT OF STODDARD SOLVENT IN FUEL TANK 

45 0 liter$ (Fuel Tank Usdbk Cdpacity) 

41 6 hterc used for ltsl (92c7c-04Y~ of Fuel Tank Usdble CapaLl 

LOC’ATlON OF IMPACT POINT ON TEST VEHICLE SIDE TO BE IMPACTED 

Wheelb&e = 2412 nulllmeters 

Impact Point is 366 nllhmettrS rearward of front dxk Ltnterlme 

(uhlch 14 940 millimeters foraxd of tht whtclbdst midpoint) 

A~tu‘d ImFxt Point 1~ 26? mlhmeters rc,mvard of front dvk centzrlme 

34 x.502-25 



DATA SHEET 2 

TEST VEHICLE SUMMARY OF RESULTS 

VEHICLE IDENTIFICATION 

VehlLle Year/Make/Model 2001 Kia Rw 

Body Style 4-Door Sedan VIN KNADC123716507513 

NHTSA No Cl0510 Test Date March 6.2001 

Overall Length = 4218 nulhmeters. Overall Width = 1682 nulluneters 

VEHICLE TEST WEIGHT (Pre-Teft) 

Left Front = 1340 k_p 

Right Front = 3210 hg 

TOTAL FRONT = 6570 kg 

TOTAL VEHICLE WEIGHT 12795 kg 

W hcclbaw = 2412 milhn~eterf 

Longtudmal C G from Center of Front Axle = 

Impact Angle with Respect to Impactor = 

ACTUAL IMPACT POINT 

Left Rex = 321 5 kg 

Right Re‘ar = 701 0 kg 

TOTAL REAR = 622 5 kg 

1173 5 millimeters 

90 degrees 

ActuJ Impact Point IC 7 mm forward of nonunal impact ref line (Lateral) 

Actual Impact Point 14 0 mm on the nonunal impact point (Vertxal) 

MAXIMUM EXTERIOR STATIC CRUSH 

1 LEVEL 1 ( 238 mm above ground) = 203 millimeters 

2 LEVEL2 ( 458 mm dbo\e ground) = 363 millimeters 

3 LEVEL 3 ( 563 mm above ground) = 355 mdhmeters 

4 LEVEL 4 ( 775 mm above ground) = 323 milhmeters 

5 LEVEL 5 ( 1714 mm above ground) = 54 millimeters 

Maxunum Post-Teyt Inttusmn = 363 millimeters 

OCCUPANTS Front Paswwer Rear Passenger 

Dummy IdentlfiLahon 013 268 

Restramts Used 3-Pomt Safety Belt ?-Point Safety Belt 

INSTRUMENTATION 

Number of Vehicle Data Channels = 4s 

Number of Cameras Onboard 

Offboard 

TOTAL 

= 3 

= 7 

= 10 
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DATA SHEET 3 

MOVING DbFORMABLE BARRIER (MDB) SUMMARY 

NHTSA No 1-10510 L VehlLle 2001 Kla RIO 

MDB FACE MANUFACTURER AND SERIAL NUMBER 

Plascore Inc 083C12OO-1 OOlB1200 

POSITION OF IMPACT (MDB) ON MONORAIL 

Crabbed 27” to lef 1 

MDB DETAILS 

Oh erdll Width of Framework Cmage 

O\crall Length 01 MDB (mL1 honeyLomb Impact fdLe) 

Whetlb‘wc of Franework C,irndge = 

Tread ot Frmework Camage (Front & Rear) 

C G Locanon Rexward of Front Axle 

MDB WEIGHT 

Left Frrnt = 409 5 kg 

Rrght Front = 372 5 kg 

TOTAL FRONT = 7820 kg 

TOTAL MDB WEIGHT = 13625 kg 

Impact Angle (MD13 C/L to Target Vehicle C/L) = 

= 

= 

= 

= 

_ 

1250 milhmeters 

4120 milhmeler~ 

2590 milhmeters 

1875 

1104 

Left Rear = 

Right Rex = 

TOTAL REAR = 

ImpdLt cpeed = 61 kph 

MAXIMUM STATIC CRUSH OF HONEYCOMB IMPACT FACE 

1 Row A dl Center of Bumper Level = 89 

2 Row B dt Top of Bumper Lebel = 49 

3 Row (‘ at Mid Level = 131 

4 Row D at Top of Stxk Level = 153 

INSTRUMENTATION 

Number of MDB Data Channel\ = 5 

90 degrees 

nulhmetery 

rmllmieler5 

nulluneter~ 

milhmeters 

millimeters 

mdlimeler~ 

281 5 kg - 
299 0 _ kg 

5805 kg - 
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DATA SHEET 4 

POST-TEST OBSERVATIONS 

Vehicle 2001 Kla Rio 

VISIBLE DUMMY CONTACT POINTS 
LEFT FRONT SID 

Head Side of head to the left shoulder 

Upper Torso Door Trml 

Lower Torso Door Trim 

Left Knee Door Tnm 

Right Knee Left Knee 

DOOR OPENING 
LEFT DOOR 

Front Closed/Inoperable 

RCX Cloced/lnoperable 

MDB DISTANCE FROM TARGET IMPACT POINT 

ARM REST LOCATIONS 

NHTSA No Cl0510 

LEFT REAR SID 

Side of the head to the C-Pillar 

Door Tnm 

Door Trun 

Door Trm~ 

Left Knee 

RIGHT DOOR 

Closed/Operable 

Closed/Oper&le 

VeruL~l 0 mm 

Hon7ontal 3 mm forw‘ard 

Front The armrest moved inboard durmg the event 

RCiU The xmreyt moved mbo‘ard dunng the event 

SEAT MOVEMENT 

Front None 

Reti Seat cushion &as moved inboard durmg the event 

GLAZING DAMAGE 

Wmd$hield None 

Wmdow The side glass shattered upon impaL 

PILLAR PERFORMANCE 

The A- and B-Pillar were moved inboard during the event 

SILL SEPARATION 

No vlqlble tears or separatmns 

AIR BAG DEPLOY MEN-I’ STATUS 

DRIVER FRONT PASSENGER REAR PASSENGER 

FRONT Yes Yes N/A 

, SIDE N/A N/A N/A 

OTHER NOTABLE IMPACT EFFECTS 

MDB onboard drner \lew 1s not d\&ldhle The film broke upon spool-up 
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SECTION 4 

OCCUPANT AND VEHICLE INFORMATION 

- 

- 
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DATA SHEET 5 

SID INSTRUMENTATION DATA 

Vehicle 2001 IOa Rio NHTSA No -10510 -- 

Front Dummy ID# 0 13 

PO\ DIrection Neg Dn-ectlon 

Reti Dummy ID# 268 

Pas DIrectIon Neg Dlre,tlon 

Max 
(8) 

Time 
(met) 

Max 
k) 

Time 
(met) 

fEAD ACCELERATIONS 

Longltudin 11 x 11 5 1 1 58 4 1 -30 1 1 65 9 66 1 389 1 -21 2 1 690 

11 65 9 1 449 1 -22 8 1 540 111 1 I 470 I 157 I 614 

756 1 458 1 639 1 535 

1119 1 469 1 00 [ 191 

L 76 4 52 5 59 41 8 

R 78 4 53 3 00 -4 2 

Verkal 

Resultant 

947 7 HIC 540 1 

!IB ACCELERATIONS 

Upper Rlh Later&l Y 11 74 0 1 36 3 1 -35 8 1 68 I 71 0 1 444 1 125 1 771 

Upper Rib Lateral Y(R) 11 714 1 363 1 -372 1 68 1 69 0 1 44 4 1 14 0 1 73 1 

Lower Rib Lateral Y 11 72 I 1 36 3 1 -24 7 1 68 I 1089 1 337 1 175 1 706 

Lower Rib Lateral Y(R) 714 30 0 -26 7 68 1 106 1 33 7 -17 9 70 6 

iPINE ACCELERATIONS 

92 4 1 33 1 1 -22 I 1 72 5 71 7 1 482 1 344 1 663 Lower Lateral Y 

Lower Lateral Y(R) 

‘ELVIC ACCELERATIONS 

X28 1 313 1 -224 1 725 69 7 1 77 5 1 -342 1 663 
I I I 

733 1 306 1 -193 1 694 

77 3 1 30 6 1 20 7 1 69 4 

Y* 93 9 27 5 -45 5 76 3 

Y(R) 94 2 27 5 93 88 8 

Lateral 

Lateral 

REFERENCE Posltlve DirectIon - Longltudmal (X) = forward 
Lateral (Y) = to right 
Vertical m = up 

Negative DIrectIon - Longltudmal (X) = rearward 
Lateral (Y) = to left 
Verkal (Z) = down 

Note Above data has been FIR ftltered, Y(R) denotes redundant Y dmxtlon accelerometer 
Head AcLeleratlons are filtered at SAE Class 1000 

* Not aLLur&e t 1 om 73 to 84 TTW 
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DATA SHEET 6 

VEHICLE SIDE MEASUREMENTS 

Vehicle 2001 Kla Rio 
- 

NHTSA No Cl0510 

I‘ D ‘I 

LER SIDE VIEW 

NOTE all dmlenslons are m mdltmeters with tolerance of k’3 mm 
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DA I-A SHEET 7 

SID LONGITUDINAL CLEARANCE DIMENSIONS 

Vehde 2001 KMRIO NHTSA No Cl0510 

v 1 1 L B-POSTSTRIKER ! x-8 

LEFT SIDE VIEW 

NOTE 2-DOOR VEHICLE SHOWN 
RJWRDUMMYPHX&PHZ 
MEASUREMEWS FOR A CDDOR 
VEHICLE WOUID USE THE GPOST 
SIXKERASA RlmzRENcEPolNT 

YOTE All dlmenslons are m m&meters with tolerance of k3 mm 

II DRIVER ID# 013 I LEFT REAR PASS ID#t &$ 

409 N/A 

690 N/A 

176 142 

485 540 

CDlCB II 588 I 453 

C’S II 320 I N/A 

KDL(KDA”dKBL(KDA”) 11 200 I(18”) I 143 / (40”) 

KDR(KBA”dKBR(KBA’) II 186/(18”) I 139/(40’) 

PHX II 159 I 294 

PHZ II 103 I 239 

Note 2-door kehde shown Rear dummy PHX CG PHZ medsuremtnh for -t-door \ehlc le would ux the 
C-po\t 5mkLr a~ a retame pomt 
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Vehtcle 2001 Kla Rio NHTSA No Cl0510 

- 

L 

HR 

HS 

AD* 

HD 

DATA SHEET 8 

SID LATERAL CLEARANCE DIMENSIONS 

AD 

HD 

LOWER 

NOTE All dlmenslons are m mdhmeters ~8th tolerance of k3 mm 

DRIVER ID # 013 LEFT REAR PASS ID # 268 

205 207 

318 325 

100 UPPER 122 LOWER 134 UPPER 

181 182 

120 

* Lower measurement IS taken laterally at the center of the lower nb accelerometer height from the SID arm segment to 
the closest part of the vehicle side 

Upper measurement IS taken laterally at the center of the upper nb accelerometer heqht from the SID arm segment to 
the closest part of the vehicle side 

4-5 8502-25 



DATA SHEET 9 

VEHICLE SIDE MEASUREMENTS 

Vehicle 2001 KU RIO NHTSA No Cl0510 

300 0 300 600 900 1200 1500 1800 

150 150 450 750 1050 1350 1650 1950 

LEFT SIDE VIEW 

NOTE. All measurements are in mllhmeters (mm) 

LEVEL 5 WINDOW TOP 
LEVEL 4 WINDOW SILL 
LEVEL 3 - MID-DOOR 
LEVEL 2 OCCUPANT H-POINT 
LEVEL 1 SILL TOP HEIGHT 

MEASUREMENTS 4RE TAKEN WHEN THE VEHICLE IS IN THE AS TESTED” CONFIGURATIOh 
Measurements Along the Vertical 7.50 mm Lme Shown Above 

Level 5 @ Wmdow Top = 

Level 4 @ Window ,911 = 

Level 3 @ Mid Door = 

Level 2 @ Occupant H-Pomt = 

Level 1 @ S111 Top Height = 

1314 

775 

563 

45X 

23x 

nullunerers 

m&meters 

nulllmelers 

mlllunelers 

nulhmeter\ 
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Vehde 2001 Km RIO 

700 ~- 

s 600 -- 
5 ; E 500 -- 
2 
$ 400 -- 

E 300 -~ 
8 

e 200 

=z 
& 100 -~ 

3 
z 0 -~~ 

100 - 

200 - 

300 - 

900 

DATA SHEET 10 

VEHICLE EXTERIOR CRUSH PROFILES - ALL LEVEIS 

NHTSA No Cl0510 

4- ,---(---I---,---,--~t--C~~C--l 
I 1 -+-LEVEL 5 Wndow TV 1314 mm aboveground ] 
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DATA SHEET 11 

VEHICLE DAMAGE PROFILE DISTANCES 

Vehicle 2001 Kla RIO NHTSA No (‘10510 -- _- 

DPD MEASUREMENTS POST TEST (mm) PRETEST (mm) STATIC CRUSH 

I (LR = 2800 mm) 575 614 -39 

2 2160 599 668 -69 

3 1520 315 675 360 

4 880 329 677 -348 

5 240 361 675 314 

6 (LF= -400 mm) 592 589 3 
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DATA SHEET 12 

- 

EXTERIOR STATIC CRUSH FOR IMPACTOR FACE 
(Grid as looking at hlDR from front) 

-- 

- 

Vehicle 2001 Kla RIO 

- HONE1 ( OMB FAC E 

\ 

SIDE IMPACT BARRIFR f RAMt A\FCMBI Y 

TOP 

NHTSA No Cl0510 
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DATA SHEET 13 

TEST VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY 

Vehicle 2001 KtaR~o NHT5A No Cl0510 

IMPACT DIRECTION -Y -X 
BY MOVING DEFORMABLE BARRlER I ATERA 

-z 

VEKTIC AL 

1 Right Side Sdl @ Front Seal 
2-Rtght Side 911 @ Rear Seat 
3-Rear Floorpan Above Axle 
I-Left Side Sill @ Rear Seat 
?-Left Side Sill @ Front Seat 
&Left Front Door on Centerline 
7 Right Rear Occupant Compartment 
8-Mldrcar of Left Front Door 
Q-Left Front Door Upper Centerlme 

IO-Midrear of Left Rear Door 
11 -Left Rear Door Upper Centerline 
12-Left Lower B-P&u 
13-Left Middle B-Pdlar 
14-Left Lower A-Pdlar 
15Left Middle A-Pillar 
16 Front Seat Track 
I7-Rear Se& Tr,lck 
1 I(-VehlLle CG 
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L Vehicle 2001 IOa RIO NHTSA No Cl0510 

DATA SHEET 14 

MDB ACCELEROMETER LOCATIONS AND DATA SUMMARY 

Coordmates (rmlhmeter~) 

*Reference X = Rear Bumper (+ Forward) 

Y = VehlLle Centerhne (+ To Right) 

Z = Ground Level (+ Down) 

All measurements accurate to wlthm *3 mm 
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DATA SHEET 15 

HIGH SPbED CAhIERA LOCATIONS AND DA rA SUMMARY 

Vchb 2001 KM Rio NHTSA No 1’10510 u 

* Reference (from pomt of unpa~t) all measurements accurate to u lthm +6 mm 

+X = FOAM tid 

+Y = To Right 

+Z = Upw<ud 
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SECTION 5 

FUEL SYSTEM lNTE<;RlTY 
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TEST VEHICLE IMPACT TYPE 

FUEL SPILLAClE MEASUREMENT 

SOLVENT SPILLAGE DETAILS 

None 

- Fronbl (48 28 kph) 

- Obhque (48 28 kph) with - ( hdrner fdW t1m 

Lontacting the \lde 

(dnver/pdsw~&er) 

- Rear Moving Barrier (1X 28 kph) 

- Lateral Movmg Barner (32 19 kph) 

X Side ImpaLt Moving Dtformdble Barncr (61 48 kph) 

wntdLting the dnver side crde 

(dnver/pdcstnger) 

I From impact until 
vehlLle mohon 
ceases 

2 For five mmute 
penod after vehicle 
motion cedw 

7 For next 25 mmutes 

0 g 142 ! 

II 28 g/l lnm 

5-2 x502-25 
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Vehicle 2001 Km Rio 

DATA SHEET 17 

ROLLOVER DATA 

NHTSA No Cl0510 

I DETERMINATION OF SOLVENT COLLECTION TIME PERIOD 

II FMVSS 301 REQUIREMENTS (Mdxlmum allouahle ?olvcnt spilldgc) 

First 5 mmutes from onset of rotation 6th mm 

142 g 28 g 

7th nun 

28 g 

8th mm (If required) 

28 g 4 

111 ACTUAL TEST VEHlCLE SOLVENT SPILLAGE 

Rollok er Fust 5 minutes 6th mm 7th mm 8th mm (If requtred) 
Stage from onset of rotation (g) w (g) @) 

, O”-90” 0 0 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 nunule intervals only as determined above 

IV SOLVENT SPILLAGE LOCATION(S) 

Rollover 
Stage 

0” - 90” 

90” - 180” 

180” - 270” 

270” - 360” 

Spillage Location 

None 

None 

None 

None 
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PHOTOGRAPHS 
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TABLE OF PHOTOGRAPHS 

Flnure 

Figure A- 1 

Figure A- 2 

Figure A- 3 

Figure A- 4 

Figure A- 5 

Figure A- 6 

Ftgure A- 7 

Figure A- 8 

Figure A- 9 

Figure A- 10 

Figure A- 11 

Figure A- 12 

Figure A- 13 

Figure A- 14 

Figure A- 15 

Figure A- 16 

Figure A- 17 

Figure A- 18 

Figure A- 19 

Figure A- 20 

Figure A- 21 

Figure A- 22 

Figure A- 23 

Figure A- 24 

Figure A- 25 

Figure A- 26 

Figure A- 27 

Figure A- 28 

Figure A- 29 

Figure A- 30 

Figure A- 31 

Figure A- 32 

Figure A- 33 

Figure A- 34 

Figure A- 35 

Figure A- 36 

Flgure A- 31 

Ftgure A- 38 

PhotomaDh Title 

PRE-TEST FRONTAL VIEW OF TEST VEHICLE 

POST-TEST FRONTAL VIEW OF TEST VEHICLE 

PRE-TEST REAR VIEW OF TEST VEHICLE 

POST-TEST REAR VIEW OF TEST VEHICLE 

PRE-TEST IMPACTED SIDE VIEW OF TEST VEHICLE 

POST-TEST IMPACTED SIDE VIEW OF TEST VEHICLE 

PRE-TEST FRONTAL VIEW OF IMPACTOR FACE 

POST-TEST FRONTAL VlEW OF IMPACTOR FACE 

PRE-TEST LEFT SIDE VIEW OF IMPACTOR FACE 

POST-TEST LEFT SIDE VIEW OF IMPACTOR FACE 

PRE-TEST RIGHT SIDE VIEW OF IMPACTOR FACE 

POST-TEST RIGHT SIDE VIEW OF IMPACTOR FACE 

PRE-TEST TOP VIEW OF IMPACTOR FACE 

POST-TEST TOP VIEW OF IMPACTOR FACE 

PRE TEST OVERHEAD VIEW OF ALIGNED MDB AND VEHICLE 

POST-TEST OVERHEAD VIEW OF MDB AND VEHICLE 

PRE TEST RIGHT OCCUPANT COMPARTMENT VIEW OF FRONT SID 

POST-TEST RIGHT OCCUPANT COMPARTMENT VIEW OF FRONT SID 

PRE TEST RIGHT (K’CUPANT COMPARTMENT VIEW OF REAR SID 

POST TEST RIGHT OCCUPANT COMPARTMENT VIEW OF REAR SID 

PRE-TEST LEFT OCCUPANT COMPARTMENT VIEW OF FRONT SID 

POST TEST LEFT OCCUPANT COMPARTMENT VIEW OF FRONT SID 

PRETEST LEFT OCCUPANT COMPARTMENT VIEW OF REAR SID 

POST TEST LEFT OCCUPANT COMPARTMENT VIEW OF REAR SID 

PRE-TEST FRONT INTERIOR TRIM 

POST-TEST FRONT INTERIOR TRIM SHOWING SID IMPACT LOCATIONS 

PRE-TEST REAR INTERIOR TRIM 

POST-TEST REAR INTERIOR TRIM SHOWING SID IMPACT LOCATIONS 

PRE-TEST LEFT SIDE VIEW OF MDB WITH IMPACTOR FACE IN POSITION 

PRE-TEST RIGHT SIDE VIEW OF MDB WITH IMPACTOR FACE IN POSITION 

POST-TEST CLOSE-UP VIEW OF IMPACT POINT TARGET 

CLOSE-UP VIEW OF VEHICLES CERTIFICATION LABEL 

CLOSE UP VIEW OF VEHICLES TIRE PLACARD LABEL 

IMPACT PHOTO 

ROLLOVER 90 DEGREES 

ROLLOVER 180 DEGREES 

ROLLOVER 270 DEGREES 

ROLLOVER 160 DEGREES 

m 
A- 3 

A-4 

A- 5 

A- 6 

A-7 

A- 8 

A- 9 

A- IO 

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 

A- 25 

A- 26 

A- 27 

A- 28 

A- 29 

A- 30 

A-31 

A- 32 

A- 33 

A- 34 

A- 35 

A- 36 

A- 37 

A- 38 

A- 39 

A- 40 
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APPENDIX B 

VEHICLE, MDB AND SID RESPONSE DATA 
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TABLE OF DATA PLOTS 

Plvt No 

2 

8 
9 
10 

11 

12 

13 

13 

15 

16 

17 

18 

19 

20 

31 

22 

23 

24 

25 

26 

21 

‘8 

29 

70 

Plot No 

31 

72 

33 

34 

35 

Zh 

17 

zx 

DRIVFR AND PASSENGER DUMMY INS rRUMbN TATION PLO r\ 
ACCFLERATION DATA FII TER Cl AF9 1000 

INTEGRATION DATA RI TFR CIASC I X0 

Data Plot Tde 

DKIVFR HEAD (X) ACCELERATION VS TIME 

DRIVFR HEAD(X) VFI (ICITY VS TIME 

DRIVEK HEAD (Y) ACCFI I-RATION VS TIME 

DKIVFK HFAD (Y) VFLOCITY VS TIME 

DKIVFK HFAD (1’) ACCFL EKATION VS TIME 

DKIV L-R HtAD (0 VFI OCITY VS TIMF 

DKIVER HEAD KESUI TAN-I- VS TIME 

DKIVEK UPPFR RIB (Y) ACCELERATION VS TIME 

DKIVFK UPPFK KIB (Y) VFI OCITY VS TIME 

DKIVEK LOWFK KIB (Y) ACCEL ERATION VS TIMF 

DKIVEK I OWFK KIB (Y) VELOCITY VS TIME 

DKIVFK 1 OWFK FPWF (Y) ACCFI FKATION V‘S TIME 

DKIVEK LOWEK SPINE (Y) VELOCITY V’S TIME 

DKIVEK PELVIC (Y) ACCELERATION VS TIME 

DKIVFR PFI VIC (Y) VEI OCITY VS TIMI- 

PASSENGFK HFAD (X) ACCtLFRATION VS TIMF 

PASSENGFK HI-AD (X) VFI OCITY VS TIME 

PASSFNGFK HEAD (Y) ACCEI EKATION VS T&IF 

PASSENGEK HEAD (Y) VEI OCITY VS TIME 

PAFSENGFR HE 4D (0 ACCEI EKATION VS TIMF 

PA’SSENGEK HI-AD (7) VFLOCITY VS TIME 

PASSENGFR HFAD KFSUI TAN-l- VS TIME 

P4SSFNGER UPPEK KIB (Y) ACCFI FKATION VS TIME 

PASSENGFR UPPER RIB (Y) VFLOCITY VS TIME 

P43SENGFK LOWEK KLB (Y) ACCELERATION VS TIME 

PASSENGER LOWER RIB (Y) VELOCITY VS TIME 

PASSLNGER I OWFK SPINE(Y) ACCFLERATION VS TlMF 

PASSFNGEK I OWEK SPINE (Y) VEI OCITY VS TIME 

PASSFhGFK PFLVIC (Y) ACCELEKATION VS TIME 

PASSFNGER PtI VIC (Y) VELOCITY VF TLME 

DRIVER & PAMENGER DUMMY INSTRUMbNT4TION PLOTS 
ACCELERATION DATA FIR FILTFKED 

Data Plot Title 

DKIVFK UPPEK RIB (Y) ACCELFKATIGN VS TIME 

DKIVFR I OWL-K KIB (Y) ACCFLERATION VS TIME 

DRIVFK LOWFK SPWF (Y) ACCELFKATION VS TIMF 

DKIVFK PELVIC (Y) ACCFLERATION VS TtMF 

PASSFNGFK UPPER KIB (Y) ACCFI FKATLON VS TLMF 

PASSENGER I OWL-R KIB (Y) ACCFI ERATION VS TIMF 

PAS’SFNGI-R I OWEK SPINE (Y) ACCEI ER4TlON VS TIhlE 

P4$<ENGEK WI VIC (Y) ACCEI PKATION V’j TlhlF 

& 
B 6 

B 7 

B 8 

B9 

B 10 

B 11 

B 12 

B 13 

B 14 

B 15 

B 16 

B 17 

B 18 

B 19 

B 20 

B 21 

B 22 

B 23 

B 24 

B 25 

B 26 

B 27 

B 28 

B 29 

B 30 

B 31 

B 32 

B 33 

B 34 

B 35 

& 
B 36 

B 37 

B 38 

B 39 

B 40 

B 41 

B 42 B 43 I 
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TEST VEHICLE INSTRUMENTATION PLOTS 
ACCEI ERATION DATA FILTER CLASS 60 
INTFGRATION DATA FILTER CLASS 180 

Data Plot TIUe 

RIGHT $IDE SILL AT FRONT SF.4T (X) ACC’EI ERATION VS TIME 

RIGHT SIDE 911 L AT FRONT SEAT(X) VEI OCITY VS TLMf- 

RIGHT 9IDF FIL L AT FRONT SEAT (Y) ACCFI FRATION VS TIME 

RIGHT 3IDF 311 L AT t;RONT SEAT (Y) VFI OCITY VS TlMF 

RIGHT SIDF SII I AT EXONT SkAT (7) ACCEL FRATION VS TIME 

RIGHT SIDF 311 L AT FRONT SEAT(Z) VFI OCITY VS TIME. 

RIGHT SIDF S111 AT FRONT SF-AT RESULTANT ACCEL FRATION VS TIMF 

RIGHT 91DF 511 I AT REAR SPAT (X) ACCEI ERATION VS TIME 

RIGHT SIDF ‘;I1 1 ATRFAR 9bAT (X) VFI OCITY VS TIMF 

RIGHT SIDF 3111 AT REAR SFAT (Y) ACCEI ERATION VS TIME 

RIGHT 9IDF SII I AT REAR SEAT(Y) VFI OCITY VS TIME 

RIGHT ‘SIDF qI1 I AT RFAR FFAT (1) ACCEI,RATION VS TIME 

RIGHT SIDI- 911 I AT REAR 5FAT (L) VI+1 OCITY VS TIME 

RIGHT CIDE $11 I AT RbAR FFAT RF5UI TANT ACCFI FRATION VF TIMF 

REAR Fl OORPAN ABOVF AX1 F (X) ACCFI FRATION VS TlME 

RFAR FL OORPAN ABOVP AXLF (X) VEI OCITY VS TIMF 

RFkR Fl OORPAN ABOVE AX1 F (Y) ACCFL bRATION V9 TIMb 

RI+& Fl OORPAN ABOVF AX1 F (Y) VELOCITY V3 TIMF 

RFAR FI OORPAN ABOVF AX1 F (1) ACCEI FRATION VS TIMF 

RI-AR FI OORPAN ABOVE AX1 F (/) VEI OCITY VS TLME 

RFAR El OORPAN ABOVF AX1 F RFFUI TANT ACCFI FRATION V9 TIMF 

I FFT %lI>E 911 I AT RF kR SEAT(Y) ACCFI bRATION VF TIMF 

L FIT SII)F 911 I AT RF&R SFAT (Y) VEI OCITY VS TlMb 

I FFT SIDF 31LL AT F%ONT 9FAT (Y) ACClzLFRATION VS TIMF 

I FFT SIDE $11 I 4T FRONT TEAT(Y) Vl+I OCITY VS TIMI+ 

RIGHT RbAR OCCUPANT COMPARTMFNT (Y) ACCEI FRATION V9 TIMI+ 

RIGHT REAR OCCUPANT COMPARTMFNT (Y) VFI OCITY VS TIME 

I OWFR B PO9T (Y) ACCFLERATION Vq TIME 

LOWER B POCT (Y) VEI OCITY VF TIMF 

UPPbR B POST(Y) ACCFLERATION VS TIME 

UPPER B POST (Y) VFI OCITY VS TLMIz 

LOWER A POST(Y) ACCELERATION VS TIMl- 

LOWFR A POST(Y) VFLOCITY VS TIME 

UPPER A P03T (Y) ACCFL ERATION VS TIME 

UPPbR A POST (Y) VELOCITY VS TIME 

FRONT SFAT TRACK (Y) ACCFI FRATION VS TIME 

FRONT FEAT TRACK (Y) VEI OCITY VS TIME 

REAR SEAT TRACK (Y) ACCELFRATION VS TlMt: 

RFAR SEAT TRACK (Y) VFLOCITY VS T’IME 

-ic 

- 

C 

Plot No 

39 

40 

31 

42 

43 

4-I 

45 

46 

47 

48 

49 

50 

51 

52 

51 

54 

55 

56 

51 

5x 

59 

60 

61 

62 

67 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

71 

75 

76 

77 

& 

B44 

B 45 

B 46 

B 47 

B 4R 

B 49 

B 50 

B 51 

B 52 

B 57 

B 54 

B 55 

B 56 

B 57 

B 58 

B 59 

B 60 

B 61 

B 62 

B 63 

B64 

B 65 

B 66 

B 67 

B 68 

B 69 

B 70 

B 71 

B 72 

B 73 

B 74 

B 75 

B 76 

B 77 

B 78 

B 79 

B 80 

B 81 

B 82 
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No Plot 

78 

79 

80 

Xl 

82 

xz 

R3 

No Plot 

85 

X6 

87 

xu 

89 

90 

Yl 

92 

93 

94 

95 

TFST VEHICLE INSTRUMENTATION PLOTS 
ACCELERATION DATA FII TFR Cl ASS 60 
INTFGRATLON DATA FLL TER CLASS 180 

Data Plot Tttle 

VEHICI t CENTER OF GRAVITY (X) ACCELFRATLON V‘S TIME 

VEHICI E CENTER OF GRAVLTY (X) VELOCITY VS TIME 

VEHICI F CFNTFR OF GRAVITY (Y) ACCEI FRATlON VS TlMF 

VEHLCLE CENTFR OF GRAVLTY (Y) VFLGCITY ACCEI ERATLON VS TLME 

VEHICLF CFNTFR OF GRAVITY (Z) ACCELERATION VS TLME 

VFHICI F CFN’TER OF GRAVITY (L) VELOCITY VS TIME 

VEHICLF CFNTFR OF GRAVITY RESULTANT ACCFI FRATION VS TIME 

MDB INSTRUMEN FATION PLOTS 
ACCFLERATLGN DATA FILTFR CLASS 60 
INTFGRATION DATA FII TER CIASS 180 

Data Plot Title 

MDB CENTER OF GRAVITY (X) ACCFI ERATION VS TIME 

MDB CFNTER Ol- GRAVITY (X) VFI (KTl-Y VS TIME 

MDB CFNTER OF GRAVITY (Y) ACCFI FRATLON VS TLME 

MDB CFNTFR OF GRAVlTY (Y) VELOCITY VS TLMF 

MDB C’ENTFR OF GRAVITY (7) ACCFI FRATIGN VS TLME 

MDB CENTFR OF GRAVITY (I) VFI OCITY VS TIMF 

MDB CFNTFR OF GRAVITY RESUI TANT ACCFI ERATION V‘S TIME 

MDB REAR (X) ACCFI FRATION VS TIMF 

MDB REAR (X) V Fi OCITY VS TLMF 

MDB RFAR (Y) ACCEI FRATlON V’S TLME 

MDB REAR (Y) V FI OCITY VS TIMF 

& 

B 83 

B 84 

B 85 

B R6 

B 87 

B 8X 

B 89 

& 

B 90 

B 91 

B 92 

B 97 

B Y4 

B 95 

B Yh 

B 97 

B 9X 

B YY 

B 100 
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No Plot 

96 

9-l 

98 

99 

100 

101 

102 

103 

lo4 

105 

106 

107 

108 

109 

110 

Ill 

Plot No 

112 

113 

114 

115 

116 

117 

118 

119 

DRIVFR& P\SSENGERDUhlMYINSTRUMENTATIONPLOTS(REDUNDANT) 
ACCFI ERATlON DATA FILTFR Cl ASS 1000 

INTFGRATION DATA FILTER CLASS 180 

Data Plot Title 

DRIVER UPPER RIB (Y) ACCELERATION VS TIMF 

DRIVER UPPER RIB (Y) VELOCITY Vq TIMF 

DRIVER LOWER RIB (Y) ACCFI FRATION VS TIMF 

DRIVtR I OWkR RIB (Y) VELOClTY VS TIME 

DRIVFR I OWbR SPINI. (Y) ACCFl FRATION VS TIMF 

DRIVER LOWFR CPINF (Y) VFI OCITY VS TIME 

DRIVFR PId VIC (Y) ACCFI ERATION VS TIMF 

DRIVER PFI VIC (Y) VFI OCI’IY V3 TIME 

PAS%NCiFR UPPER RIB (Y) ACC’EL ERATION VS TIME 

PA33FNGER UPPER RIB (Y) VP1 OCITY V9 TIME 

PA$Fl-NGFR I OWER RIB (Y) ACCFI FRATION VS T&lb 

PA99FNGER I OWER RIB (Y) VFLOClTY VS TIME 

PAFFFNGFR I OWFR SPINF (Y) ACCI+1 FRATION VS TIME 

PA%FNGFR I OWFR =iPINF (Y) VEI OCITY VS ‘I’IMF 

PASSENGFR PELVIC (Y) ACCELFRATION VS TfMF 

PAS5FNGER PFl VIC (Y) VFLOCITY VS TIME 

DRI~FR a PASSFNG~ RDunmw INSTRUMENTATIONPI,OTS (REDUNDANT) 
ACCFLFRATION DATA FIR RI TERFD 

Data Plot Title 

DRIVFR UPPtR RIB (Y) ACCELFRATION VS TIME 

DRIVFR LOWER RIB (Y) ACCELERATION VS TIMb 

DRIVI-R 1 OWER ?PINF (Y) ACCFl bRATION VS TIMF 

DRIVFR PFI VIC (Y) ACCFI ERATION V3 TlMk 

PAS‘Z-NGFR UPPER RIB (Y) ACCEI bRATION VS TlMF 

PATSFNGFR I OWFR RIB (Y) ACCFI tRATlON VS TIMF 

PASPENGFR I OWFR 3PINF (Y) ACCFI FRATION VS TIME 

PA33ENGbR PFI VIC (Y) ACCFI FRATION VS TIMF 

m 
B 101 

B 102 

B 103 

B 104 

B- 105 

B 106 

B 107 

B 108 

B 109 

B 110 

B Ill 

B 112 

B 113 

B 114 

B 115 

B 116 

m 
B 117 

B 118 

B 119 

B 120 

B 121 

B 122 

B 123 

B 124 
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APPENDIX C 

SID CONFIGURATION AND PERFORMANCE VERIFICATION DATA 
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SUMMARY 
SID PRE & POST TEST CALIBRATION 

CONFIGURED FOR LEFT SIDE IMPACT 

Date March I, .!OOl, Sequential Test Number 
Laboratory Technuan 

2, 3,4,5 
B Swleclclu 

-- 
-- 

TEST PARAMETER SPECIFICATION 

SID NO 013 SID NO 26E 

PRE POST PRE POST 
TEST TEST TEST ‘IEST 

PELVIS IMPACT 

TEMPERATURE ( “C) 189-255 21 7 217 21 7 21 7 

RELATIVE HUMIDITY (%) IO-70 32 30 32 30 

PROBE SPEED (m/s) 4 27 - 4 33 4 27 4 27 4 32 4 27 

PELVIS (g’s) 40 -60 44 3 415 45 5 49 2 

REMARKS: Nq brie 

c-2 8502-25 I 



CALIBRATION TEST RESULTS 

PRE-TEST 

SID NO.: 013 

CONFIGURED FOR LEFT SIDE IMPACT 

c-3 8502-25 



CALIBRATION TEST RESULTS SUMMAR\ 
PRE-TEST 

CONFIGURED FOR LEFT SIDE IMPACT 

SID Send No 013 Sequential Test Number 2 -- 
D<lte March 1,2Wl L&oratory Techmclan B Swleclclu 

TEST 

EXTERNAL DIMENSIONS 

THORACIC SHOCK ABSORBER TEST 

LATERAL THORAX IMPACT TEST 

LATERAL PELVIS IMPACT TEST 

HEAD DROP TEST* 

ABDOMINAL COMPRESSION TEST* 

LUhlBAR FLEXION TEST* 

* Te\t not required for SID certlficatlon 

COMMENTS 

Passed all reqmrements 

P,t\\ed ali reqmrements 

Passed dli requirements 

Pased ali requuements 

Passed d11 requuements 

PA5sed all requuements 

Pmscd nil requirements 

-- 

-- 

REMARKS: Nom 

c-4 X502 2.5 



EXTERNAL DIMENSIONS 
PRE-TEST 

CONFIGURED FOR LEFT SIDE IMPACT 

SID Serx+l No 013 Sequential Test Number 2 

Date MarLh I.2001 Laboratory Techmclan B Swteclclu 

TFiSTPARAMETER SPECFICATION TEST RESULTS 

SH- Seated Herght (mm) 889 - 909 899 

RH- Rib Height (mm) 502 - 520 511 

HP- Hip Pivot Height (mm) 99 ref 99 

RD- hb from Back Lme (mm) 229 - 241 236 

KH- Knee Pivot from Back Lme (mm) 511 -526 518 

KV- Knee Ptvot to Floor (mm) 490 - 505 493 

HW- HIP Width (mm) 356 - 391 377 

REMARKS: None 
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THOKACIC SHOCK ABSORBER TES I-S 
PRE- I’ES l- 

CONFIGURED FOR LEFT SIDE IhIPACT 

SID Set-d No -013 

Date February 14,200l 

DAMPER IDENTIFICATION 013 

Seyuenud Test Number 

Laboratory TeLhmclan 

2 

B SwleLlclu 

TEST PARAMETER SPECIFICATION 

TEMPERATURE (“C) 189-255 

RELATIVE HUMIDITY (% ) IO-70 

TEST RESULTS 
- 

21 7 

310 

VELOCITY FORCE (N) 836 1125 - 1014 5 

3 05 m/9 DISPLACEMENT (mm) 30 - 35 31 1 

VELOCITY FORCE (N) 1730 2099 - 1932 2 

427nds DITPLACEMENT (mm) 32 - 17 34 7 
-_ 

VELOCITY FORCE (N) 3741 4448 - 3908 4 
-- 

6 lOm/\ DISPLACEMENT (mm) 33-40 38 2 

DAMPER YETI’ING 5 

REMAHKS: None 

C6 x502-25 



- 

SID 013 Shock Absorber Impact Test @ 3 048 m/s 

Displacement v -- -- ---- 

@ 170 04 rnzj 
35, 

5 

-5’ 
-50 0 

- SAE Fitter Class 1000 Ttme (ms) 

Shock Force Max = 1 Ole+003 Nwt @ 8 64 ms 
Mln = -739 b&4 @ 109 80 ms 

1200 

1000 

800 

600 

L 

--I 
I 

400 

+$G 200 
z 

0 

I 
-1 

- t - 

i- -200 

I 
-400 i 

-600 I 

I 
I I 

I ~ I 
150 200 

- 

-800 
-50 0 

SAE Filter Class 1000 

I 
50 100 

Time (ms) 
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SID 013 Shock Absorber Impact Test @ 4 2672 m/s 

35 I 

30 t 

20 

5 

-5 
-50 

SAE Fdter Class 1000 

Displacement 
Max = 34 7 mm @ 29 04 ms 
Mm = -0 139 mm @ -17 40 ms 

50 100 
Time (ms) 

< 

150 200 

Shock Force 
2000, 

Max = 1 93e+003 Nwt @ 7 80 ms 
Mln = -857 Nwi @ 99 72-~1s 

1500 

1000 I 

2 5001 
z 

-500 ~ I 

-1000 
-50 0 

SAE Filter Class 1000 
50 100 150 

Time (ms) 

C-8 85 12-25 
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SID 013 Shock Absorber Impact Test @ 6 096 m/s 

40 

35 

30’ 

25 

20 

E 

E 151 

10 

5 

0 
c - 

-5 
-50 

SAE Filter Class 1000 

4000 

3000 

2000 I 

0’ 

-1000 

-2000 
-50 

SAE Filter Class 1000 

Displacement 
1 

Max = 382 mm @28 92 ms 
Mln = -066 ynm @ 87 24 ms 

I - 

50 
Time (ms) 

100 

Shock Force 

I 
I 

150 200 

Max = 3 91e+003 Nti @ 5 28 ms 
Mtn = -1 14e+003 Nwt @ 86 28- rqs 

50 
Time (ms) 

c-9 

100 

I 
c-.-y- 

----T---- 

150 iA0 

8502-25 



LA I-ERAL THORAX LMPACT TEST 
PRE-TEST 

CONFIGURED FOR LEFT SIDE IMPACT 

SID SenJ No 013 Sequential Test Number 2 

Date I~ehruarv 28, 2001 Laboratory Techmclm B Swleclclu 

TEST PARAMETER SPECIFICATION 

TEMPERATURE (“C) 189-255 

RELATIVE HUMIDITY (%) 10 - 70 

PROBE SPEED (m/s) 4 27 - 4 33 

UPPER RIB (p \) 37 46 

LOWER RIB (1 s) 37 -46 

LOWER SPINE (p s) 15-22 

TEST RESULTS 
- 

21 7 

31 0 

4 72 

37 82 

4021 

21 03 -- 

REMARKS: None 

c-10 8502-25 



- 
SID 013 Thorax Impact Test @ 4 319 m/s 

- 401 
UPPER RIB Y Max = 369 Gs a2100 ms 

Min = -19 4 Gs ~~- @ 28 68 ms, 

I i 

I 

-- -L L 

Time (ms) 

/ 

: 
/ 

100 

30’ 

LI 

201 

- 
v) IO a I 

L 

0 

-10 I 

I 

~~: 

100 

L- 

-20 ’ 
-50 0 

- SAE Filter Class 1000 
150 260 

Max = 422 Gs @I980 ms 
?4 Gs -a2868 ES> Mln = -2 LOWER RIB Y 

-- 

50 

40 

20 

i - 

-10 

-20 ~ 

-30 ’ 
-50 

SAE Filter Class 1000 
5; 

Time (ms) 
0 150 200 
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SID 013 Thorax Impact Test @ 4 319 m/s 

25 

20 

15 

0 

-51 

-10 1 
-50 

SAE Filter Class 1000 

40 1 

301 

201 

m 10; 
c3 

0 

-10 

0 

-20 
-50 

100 Hz FIR Fdter 
0 

LOWER SPINE Y 
Max = 217 Gs @2472 ms 
Mln = -6 72 Gs @ 43 20 rn> 

50 
Time (ms) 

100 

UPPER RIB Y 

50 100 
Time (ms) 

c-12 

I 

150 200 

Max = 37 8 Gs @ -20 28 ms 
Mtn = -15 2 Gs @~-18p96 ms 

150 200 

8502-25 



SID 013 Thorax Impact Test @ 4 319 m/s 

Max = 40 2 Gs @ -20 28 ms 
Mln = ~ -15 13s -@ -I! 96ms 

I 

LOWER RIB Y 
T- 

0’ 

-10 

I ~ 1 
150 200 

-20 
-50 

100 Hz FIR Fdter 
50 

Time (ms) 
0 

Max = 21 Gs a-1944 ms 
Mln = -6 75 Gs -@ 116EL”y 

LOWER SPINE Y 
25, 

20! 

I I 

J-l- -- i !- I \ 0 

-5 

-10 1 
-50 

100 Hz FIR Filter 
50 100 

Time (ms) 

c-13 

0 150 200 
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LATERAL PIdVIS IMPAC I- ‘l-f%T 
PRE-TEST 

CONFIGURED FOR LEFT SIDE IhlPAC I- 

SID Send No 013 Sequential Test Number 2 -- 
Date March 1, 2001 Laboratory Technwan B SWELIL~ 

TEST PARAMETER SPECiFICATION 

TEMPERATURE (“C) 189-255 

RELATIVE HUMIDITY (%) 10-70 

PROBE SPEED (m/s) 4 27 - 4 33 

PELVIS ACCELERATION (a’s) 40 - 60 

TEST RESULTS 

217 

32 0 

4 27 

44 25 

REMARKS: None 

c-14 



SID 013 Pelwc impact Test @ 4 2702 m/s 

501 

4ot 

301 

0’ --- 

-10 

-20 
-50 

SAE Filter Class 1000 

50 

40 

301 

20' 

-10 

-20 
-50 

100 Hz FIR Filter 

-. 

- 

PELVIC Y 

Time (ms) 

PELVIC Y 

I 

I 
i 

50 
Time (ms) 

c-15 

Max = 486 Gs @840 ms 
Mln = -1p3 

- !-- -- 
1 --- 

--; -1 

Max = 442 Gs @875 ms 
Mm = -108 Gs- @2iZOO ms 

150 200 

I 
7 

150 200 
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HEAD DROP TEST 
PRE-TEST 

(Test not required for SID certlfic&on) 

CONFIGURED FOR LEFT SIDE IMPACT 

SID Serial No 011 Sequenud Test Number 2 
Date Februdry 27,200l Laboratory TechnicIan B Swleclclu -- 

TEST PARAMETER I SPECIFlCATION I TEST RESULTS II 

TEMPERATURE (“C) 189-255 21 7 

~ RELATIVE HIJMIDITY (‘i%%) 10 - 70 310 --I 

~ PEAK RESULTANT ACCELERATION (Gs) 1 210 - 260 I 237 24 II 

PEAK LATER.4L ACCELERATION (Gs) Not IO Exceed 10 7 10 UNIMODAL (‘RITERIA ABOVE 100 Gs (ms) 09-15 1 25 -d 

KEMARKS: None 

C-16 

Ll 

8502-25 !I 



Hybrid II Head Drop Calibration 013401 hdp 

250 

2001 

-50 
0 2 4 6 

-1 / 

-7 I 

43 - 
0 2 

I i 

Head X 

! 

I 

, 

8 
Time (msec) 

Head Y 

4 6 
Time (msec) 

c-17 

12 1; 

8502-25 

14 



Hybrid II Head Drop Callbratlon 013401 hdp 

Head Z 

I 

-120 I 

-140 
0 

250, 

501 

0' 
0 

2 6 8 
Time (msec) 

Head Resultant 

10 12 

I 

~- - - 
2 4 6 8 

Ttme (msec) 

C-18 

IO 12 

& 502-25 

14 



- 

c- 

ABDOMINAL COMPRESSION TEST 
PRE-TEST 

(Test not reqmred for SID certlfnatlon) 

CONFIGURED FOR LEFT SIDE IMPACT 

L 

SID Send No 013 Sequenual Test Number 2 
Date March I,2001 Laboratory Technxxan B Swleclclu L 

TEST PARAMETER I SPECIFICATION I TEiST RESULTS 

TEMPERATURE (“C) 189-255 21 1 

RELATIVE HUMIDITY (%) IO-70 32 0 

FORCE Q 13 mm (N) 104 - 162 1112 

FORCE @ 19 mm (N) 163 - 221 173 5 

FORCE @ 25 mm (N) I 222 - 280 I 245 5 

FORCE @ 33 mm (N) I 325 - 791 I 355 9 

REMARKS: None 
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Dummy S/N ---L -__ 

Date ~--A- /- -/ ---_ 

Performed By 

Temp __ _ _ i2!?2L- ___ 

Humrdlty 32% 

Defiectron (In.) 

Hybrid II 
Abdomer) Static Press 

FM-052-CERT 0084300 

- 
c-20 8!,02-25 



LUMBAR FLEXION TEST 
PRE-TEST 

(Te$t not required for SID Leraflcation) 

CONFIGURED FOR LEFT SIDE IMPACT 

i 

LI 

SID Serial No 013 
Date Mimh 1.2001 

TEST PARAMETER 

TEMPERATURE (“C) 

RELATIVE HUMIDITY (5%) 

FORCE @ 0” (N) 

FORCE @ 20” (N) 

FORCE @’ 30” (N) 

FORCE @ 40” (N) 

RETURN ANGLE 

REhlARKS: None 

Sequentd Teqt Number 2 
Laboratory Techmaan B Swleclclu 

SPECIFICATION TEST RESULTS 

189-255 21 1 

10 - 70 320 

O-267 0 

978- 151 2 1090 

151 2-2046 1624 

204 6 - 258 228 0 

12” mdx 43” 

c-21 8502-25 
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PRE-TEST DUMMY INSPECTION LIST 

CONFIGURED FOR LEFT SIDE IMPACT 

SID Senal No 013 Sequenhd Test Number 2 

Date MarLh 1,200l Laboratory Technman B Sw~eclclu 

PART 

SKIN 

HEAD 

VECK 

SPINE BOX 

RIB CAGE 

STERNUM 

LUMBAR SPINE 

ABDOMEN 

PELVIS 

UPPER LEGS 

KNEES 

LOWER LEGS 

ANKLES 

FEET 

JOINTS 

OTHER 

REMARKS: None 

ITEMS CHECKED 

VISUAL INSPECTION 

VISUAL, BALLAST, 
ACCELEROMETER MOUNT 

VISUAL, CABLE TORQUE 

VISUAL, BALLAST, WELDMENT, 
ACCELEROMETER MOUNT 

VISUAL. MEASURE, STIFFENERS 

VISUAL 

VISUAL 

VISUAL 

VISUAL PALPATE 
ACCELEROMETER MOUNT 

VISUAL 

VISUAL, STOPS, INSERTS 

VISUAL RANGE OF MOTION 

VISUAL, RANGE OF MOTION 

VISUAL, RANGE OF MOTION 

1 TO 2 g RANGE 

NONE 

COMMENTS 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

c-23 x502-25 



CALIBRATION TEST RESULTS 
PRE- I-EST 

SID NO.: 268 

CONEIGURED FOR LEFT SIDE IhlPAC r 

c-24 8502 25 



CALIBRATION TEST RESULTS SUMMARY 
PRE-TEST 

CONFIGURED FOR I,EFT SIDE IMPACT 

SID SenaI No 268 Sequcnual Teqt Number 4 
Date March 1.2001 L&oratory Te~hnxm B Swleclclu 

EST COMMJ3Nl3 

EXTERNAL DIMENSIONS Pas4 all reauuements 

THORAClC SHOCK ABSORBER TEST I Pa5sed all requuements 

LATERAL THORAX IMPACT TEST 

LATERAL PELVIS IMPACT TEST 

HEAD DROP TEST* 

Pdsced all requirements 

Pasged all requirements 

Passed all reautrements 

ABDOMINAL COMPRESSION TEST* I Passed dll requuements 

LUMBAR FLEXION TEST* I Passed all requuements 

* Test not reqwred for SID certlf IcatIon 

REMARKS: None 

c-25 8502-25 



EXTERNAL DIMENSIONS 
PRE-TEST 

CONFIGURED FOR LEFT SIDE IMPACT 

SID Send No 268 Sequential Test Number 4 

Date March 1,2OOl Laboratory TeLhmclan B Swwlcki 

TEST PARAMETER SPECIFICATION 

SH- Sedted He&t (mm) 889 - 909 

TEST RESULTS 
- 

899 -- 

RH- Rib Height (mm) I 502 - 520 I 513 

HP- HIP Perot Heght (mm) I 99 ref I 99 -- 

RD- Rib from BaLk Lme (mm) I 229 - 241 I 236 

KH Knee Pivot from Bach Lme (mm) 511 - 526 518 -- 

KV Knee Pivot to Floor (mm) 490 - 505 495 

HW- HIP Wdth (mm, 356 - 391 380 

KEMARKS: Nt ne 

C-26 8502-25 



THORACIC SHOCK ABSORBER TESTS 
PRE-TEST 

CONFIGURED FOR LEFT SIDE IMPACT 

SID Sertal No 268 Sequential Test Number 4 

Date Apnl 19,200O Laboratory Technuan B Swleclclu 

DAMPER IDENTIFICATION 268 

TEST PARAMETER SPECIFICATION TEST RESULTS 

TEMPERATURE ( “C) 189-255 21 7 

RELATIVE HUMIDITY (%) IO-70 31 

VELOCITY FORCE (N) 836- 1125 976 7 

3OFmk DISPLACEMENT (mm) 30 - 35 315 

VELOCITY FORCE (N) 1730 - 2099 18110 

427&s DISPLACEMENT (mm) 32 - 37 34 7 

VELOCITY FORCE (N) 3741 - 4448 3872 7 

6 1Omk DISPLACEMENT (mm) 33 - 40 35 3 

DAMPER SETTING 5 

REMARKS: None 

C-27 8502-25 



SID 268 Shock Absorber Impact Test @ 3 048 m/s 

Displacement 

5 i 

-25 / 

-30 I 

-35 
-50 0 

SAE Filter Class 1000 

1000 

800 

600 1 

400 

200 ’ 

5 
Z 

0’ 

-200, 

-600 

-800 ’ 
-50 0 

SAE Fdter Class 1000 

50 
Time (ms) 

Shock Force 

Max = 0362 mm @ I:032 ms 
Mm = -31 5 mm @ 47 04 ms 

100 150 

Max = 977 Nwt @ 1 I40 ms 
Mln = -704 NW? @ 11952 ms 

200 

50 
Time (ms) 

C-28 

100 

3502 25 



L- 

SID 268 Shock Absorber Impact Test @ 4 572 m/s 

Displacement Max = 198 mm @OS0 ms 
Mln =- -347 TrnP @3864 ms __-~ I 

i 
I 
, 

I 
50 

1 
0' l-r ---- 

-t 

_-- 

L 

I 
1 
I 

I- 

100 

i 

- -20 I 
I 
I 

-25 r m 

*+ 
I” 

-35l 
-50 

c SAE Filter Class 1000 
l&O 200 

Time (ms) 

c 

id_= 1 81e+003 Nwt @ 11 04 ms 
-897 Nwt @IO428 ms 

Shock Force 
2000 

/ 
1 I 15001 

1000, 

-500 

-1000 ' 
-50 

SAE Filter Class 1000 

i ~- i I 
i 

100 150 200 
Time (ms) 

c-29 8502-25 
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SID 268 Shock Absorber Impact Test @ 6 096 m/s 

Displacement Max = 0 533 mm @l 1508 ms 
Mln = -35 3 mm @ 28 68 ms 5, 

01 -- -+ -A- 
l -4 

-5 

-101 

-25 

-30 

-35 

-40 
-50 0 

SAE Filter Class 1000 
50 

Time (ms) 
100 150 200 

Max = 3 87e+003 Nwt @ 7 32 ms 
Mln = -1 05e+003 Nw-t @ 89 53 ms 

Shock Force 
4000 

3000 j 
. II 

I ‘11 
II 2000 

01 

-1000 I 

-2000 / 
-50 0 

SAE Fdter Class 1000 
50 100 

Time (ms) 

c-30 

150 200 

8: 02-25 



LATERAL THORAX IMPACT TEST 
PRE-TEST 

CONFIGURED FOR LEFT SIDE IMPACT 

SID Serial No 268 Sequenual Test Number 4 

Date February 28.2001 Lahxatory TechmLian B Swleclclu 

TEST PARAMETER 

TEMPERATURE (“C) 

RELATIVE HUMIDITY (%) 

PROBE SPEED (m/s) 

UPPER RIB (n’s) 

LOWER RIB (g’s) 

LOWER SPINE (g’s) 

SPECIFICATION 

189-255 

10 - 70 

427 -433 

37 - 46 

37 - 46 

1s - 22 

TEST RESULTS 

21 7 

320 

4 33 

41 93 

39 45 

20 80 

REMARKS: None 

c 
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SID 268 Thorax Impact Test @ 4 3251 m/s 

UPPER RIB Y 
50 

40 

0’ 

-10' 

-20 
-50 

SAE Filter Class 1000 
50 100 

Time (ms) 

LOWER RIB Y 
50 I 

I 

401 

30 

Max = 464 Gs @I812 ms 
Mtn = :164 Gs a2844 ms 

150 

I 

200 

Max = 406 Gs @I704 ms 
Mln = -207 Gs (ii2832 ms 

-30 
-50 

SAE Filter Class 1000 
0 50 100 

Time (ms) 

C-32 

150 

1. 

[502-25 

!i 



SID 268 Thorax Impact Test @ 4 3251 m/s - 

Max = 264 Gs @2364 ms 
lylln : ---j6 77 Gs m@m51 36 ms 

LOWER SPINE Y 
30 

25 

20 

15 

I 
UJ 10 
cl I 

I 

51 + 

0 

I 
-5 

-10 
-50 0 

SAE Filter Class 1000 
50 

Time (ms) 
100 150 200 

UPPER RIB Y Max = 419 Gs Q-2040 ms 
Mln = -115 Gs a-1920 rnE i 50 

40 c 
I 

I 

30 L-- 1 

b 

20 I- 

0 - -I-- 
l ---- i 

-10’ t-- 

I / I 

150 200 
-20 ’ 

-50 0 50 
Time (ms) 

c-33 

100 
100 Hz FIR Filter 

8502-25 



SID 268 Thorax lrrlpact Test @ 4 3251 m/s 

40 

30 I 

20 ’ 

cn 10, 
c3 

0 

-10 

-20 
-50 

100 Hz FIR Falter 
0 

25 

LOWER RIB Y 
-~ 

I 

50 100 
Time (ms) 

LOWER SPINE Y 

Max = 395 Gs @ -20 52 ms 
Mln = -123 Gs a-1920 ms 

150 200 

Max = 208 Gs (g-1956 ms 
Mln = -6 44 Gs @ -14 04 ms 

20 r 

15’ 

- 
0 

-5 

-10 
-50 

100 Hz FIR Filter 

50 100 
Time (ms) 

c-34 

150 200 

8,02-25 



c 

L 

c 

I, 

u 

C 

LATERAL PELVIS IMPAC I- I’kb I- 
PRE-TEST 

CONFIGURED FOR LEFT SIDE IMPACT 

SID Send No 268 Sequential Test Number 4 

Date February 28,200l Ldorntory TeLhnwan B Swnxxlu 

TEST PARAMETER SPECfFICATiON TEST RESULTS 

TEMPERATURE (“C) 189-255 21 7 

RELATIVE HUMIDITY (“7,) 10-70 320 

PROBE SPEED (m/s) 4 27 - 4 33 4 32 

PELVIS ACCELERATION (g’s) 40 - 60 45 53 

REMARKS: None 

c-35 8502-25 



SID 268 Pelwc Impact Test @ 4 319 m/s 

PELVIC Y 
60 I 

01 

-10 ’ 

-20 1 

-30 
-50 0 

SAE Fdter Class 1000 

50 

40 

30 

* 20 
u 

10 

0 - 

-10 
-50 

100 Hz FIR Filter 
0 

50 100 
Ttme (ms) 

PELVIC Y 

50 100 
Time (ms) 

C-36 

Max = 53 Gs @ 15 96 ms 
Mln = -20 6 Gs @ 37 44 ms 

150 200 

Max = 45 5 Gs @ 16 25 ms 
Mln = -412 Gs @4000 ms 

150 200 

8: 02-25 



--. 

c 

I 

I 

- 

C 

HEAD DROP TEST 
PRE-TEST 

(Te$t not reqmred for SID certification) 

CONFIGURED FOR LEFT SIDE IMPACT 

SID Serial No 268 Sequermal Te\t Number 4 

Date February 27,2001 Laboratory Techmain B Swleclckl 

TEST PARAMETER SPECIFICATION TEST RESULTS 

TEMPERATURE (“C) 189-255 21 7 

RELATIVE HUMIDITY (%) IO-70 31 0 

PEAK RESULTANT ACCELERATION (Gs) 210 - 260 245 92 

PEAK LATERAL ACCELERATION (GF) Not to Exceed 10 7 54 

UNIMODAL CRITERIA ABOVE 100 Gs (ms) 09-15 1 25 

REMARKS: None 
-w 

c-37 8502-25 



Hybrid II Head Drop Callbratlon 268201 hdp 

Head X 

-50 
0 

1 
I 

0 -- 

I 
-1 

-2 

-6 

-7 

-8 
0 

2 6 8 
Time (msec) 

Head Y 

6 8 10 
Time (msec) 

C-38 8E 02-2!j 

IO 12 14 

i 

12 14 



Hybrid II Head Drop Caltbratlon 268201 hdp 
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ABDOMWAL COMPRESSION I-ES I- 

PRE-TES I- 
(Test not reqmred for SID ccrttflcatlon) 

CONFIGURED FOR LEFT SIDE IhfPACT 

SID Send No 268 Sequentd Test Number 4 
D&e MarLh I 2001 Laboratory Techmclan B Swlectckt 

TEST PARAMETER SPECIFICATION I TEST RESULTS ==I 

TEMPERATURE (“C) 189-255 21 1 II 
RELATIVE HUMIDITY (G) 10 - 70 32 0 

FORCE @ 13 nlm (N) 104 - 162 120 1 FORCE @ 19 mm (N) 163 - 221 1802 =i 

FORCE 8 25 mm (N) 222 - 280 II 
FORCE @ 33 mm (N) 325 - 391 387 0 

Y 

RFhf 4RKS: None 

8502-25 





LUMBAR FLEXION I’IGT 
PRE-TEST 

(Test not reqmred for SID Lertkatlon) 

CONFIGURED FOR LEFT SIDE IMPACT 

SID Serial No 268 Sequential Test Number 4 

Dare March 1, 2001 Laboratory TeLhmLlin B Swleclclu -- 

TEST PARAMETER SPECIFICATION 

TEMPERATURE (“C) 189-255 

RELATIVE HL MIDITY (“7) 10 - 70 

FORCE @ 0” (N) 0 - 26 7 

FORCE @ 20” (N) 978-1512 

FORCE @ 10” (N) 1512-2046 

FORCE G’ 40” (N) 2046 258 

RETURN ANGLE 12” ma 

TEST RESULTS 

21 1 
-- 

12 0 

0 
-- 

10x 5 

1690 
-- 

2447 

29” 

REMARKS: None 
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I’KE-TEST DUMMY INSPECTION LIST 

CONFIGURED b OK LEFT SIDE IMPACT 

SID Send No 268 Sequenbd Tc~t Number 4 

Date MarLh 1,200l Laboralory Tee hnlc m B Swmlckl -- 

ITEMS CHECKED COMMENTS 

SKIN VISUAL INSPECTION OK 
-_ 

HEAD 
VISUAL, BALLAST, 
ACCELEROMETER MOUNT 

OK 

NECK I VISUAL CABLE TORQUE I OK 

SPINE BOX 
VISUAL, BALLAST. WELDMENT, 
ACCELEROMETER MOUNT 

OK 

RIB CAGE VISUAL MEASURE, STIFFENERS OK 
-- 

STERNUM VISUAL OK 

LUMBAR SPIIiE 

ABDOMEN 

VISUAL OK 
-- 

VISUAL OK 

PELVI 7 

UPPER LEGS 

VISUAL PALPATE, 
ACCELEROMETER MOUNT 

VISUAL 

OK 

OK 

KNEES I VISUAL STOPS INSERT5 I OK 

LOWER LEGS VISUAL RANGE OF MOTION OK 
-- 

ANKLES VISUAL RANGE OF MOTION OK 

FEET VISUAL RANGE OF MOTION 

--I-- 

OK 
-- 

JOINTS 1 TO 2 ,e RANGE OK 

OTHER 1 NONE I 

REMAKKS: None 

8502 25 
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CALIBRATION TEST RESULTS 
POST TEST 

SID NO.: 013 

CONFIGURED FOR LEFT SIDE IhIPACT 

C-45 8502-25 



CALIBRATION TEST RESULTS SUMMARY 
POST TEST 

CONFIGURED FOR LEFT SIDE IMPACT 

SID Serial No 013 Sequennal Test Numhtr 3 -- 
Date March 13,200l Laboratory TeLhmclan B Sw1ec1ckl 

TEST t COMMENTS 

EXTERNAL DIMENSIONS Passed ~11 requirements 

LATERAL THORAX IMPACT TEST Passed dl requirements 

LATERAL PELVIS IMPACT TEST P,wed ,111 requuemenb 

HEAD DROP TEST* Palssed all requirements 

ABDOMINAL COMPRESSION TEST* P,isued all requlremenLs 

LUMBAR FLEXION TEST* P,t\xd all requirements 

* Tt$t not reqwred for SID c.ertlfx&on 

REMARKS: hone 

C-46 x502-25 1 



EXTERNAL DIMENSIONS 
POST TEST 

- 

C CONFIGURED FOR LEFT SIDE IMPACT 

h SID Senal No 013 Sequentml Test Number 3 

Date March 17.2001 Laboratory Technman B Swleclclu 

- 
REMARKS: None 

c-47 8502-25 



LATERAL THORAX IMPACT TEST 
POST TEST 

CONFIGURED FOR LEFT SIDE IMPAC l- 

SID Senal No 013 Sequentml Test Number 3 -- 
Date March 12,200l Laboratory TechmLl,m B Swreclclu -- 

TEST PARAMETER SPECIFICATION 

TEMPERATURE (“C) 189-255 

RELATIVE HUMIDITY (%) 10 - 70 

PROBE SPEE;) (m/s) 427 -433 

UPPER RIB (g’s) 31 - 46 

LOWER RIB t.g’s) 37 -46 

LOWER SPlhE cc’s) 15 - 22 

TESTRESULTS 

21 7 

30 

431 

39 6 

38 5 

20 0 -1 

REMARKS: None 

C-48 



SID 013 Thorax Impact Test @ 4 3129 m/s 

UPPER RIB Y 
501 

40 

20 

0, __~ 

-IO/ 

-30 ’ 
-50 

SAE Filter Class 1000 

40, ~~ - 

301 

10 

G 
0 

-lO! 

-20 i 

-30 ’ 
-50 

SAE Fdter Class 1000 

c 
I 

-t- 
I 

I 
0 

r 

Time (ms) 
100 

LOWER RIB Y 

Max = 423 Gs @I932 ms 
Mln = -@j Gs ~ @&08 ms 

I 

-1 --- f - 

I 
4 

150 200 

Max = 38 Gs @2040 ms 
Mln = -21 8 Gs @ 28 08 m! 

Time (ms) 

c-49 
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SID 013 Thorax Impact Test @ 4 3129 m/s 

LOWER SPINE Y 

20 

101 

0' 

-5, 1 

-10 
-50 0 

SAE Filter Class 1000 

50 100 
Time (ms) 

UPPER RIB Y 

40, 

30; 

20 

0 

-10 

-20 
-50 

100 Hz FIR Filter 

1 - 

50 100 
Time (ms) 

c-50 

Max = 206 Gs @2388 ms 
Mln = -513 Gs @427L ms 

150 200 

Max = 396 Gs Q-2040 ms 
Mln = -15 2 Gs @ -19 08 ms 

150 200 
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- SID 013 Thorax Impact Test @ 4 3129 m/s 

C 
40 i 

C 

- 

I 

-10 1 

-20 
-50 

100 Hz FIR Filter 
0 

25 

20 I 

151 t 

I 

5 

0 +- 
/ 

-5 
-50 

100 Hz FIR Fdter 
0 

LOWER RIB Y 
Max = 38 5 Gs @ -20 28 ms 
Mln = -I:7 Gs a-1908 ms 

1 

50 
Time (ms) 

100 150 200 

LOWER SPINE Y 

50 

Max = 20 Gs @-1956 ms 
Mln- = -4,72 Gs @ -15 96 rns 

100 150 260 
Time (ms) 
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LATERAL PELVIS LMPAC r TEST 

POST TES I- 

CONFIGUKED FOR I,EFT SIDE IMPACT 

SID Serial No 013 

Date MarLh 12,201 

TEST PARAMETER 

TEMPERATURE ( “C) 

RELATIVE HUMIDITY 1,Yo) 

PROBE SPEED (m/s) 

PELVIS ACCELERATION (g’s) 

REMARKS: None 

Sequential Test Number 3 

Labor&q Techmclan B Swleclclu 

SPEClFICATION TEST RESULTS 

189-255 21 7 

10-70 30 

4 27 - 4 33 4 27 

40 - 60 41 5 
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- SID 013 Pelwc Impact Test @ 4 2733 m/s 

I 

c 

rr 
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-10’ I 

-20 
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~ I- 
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HEAD DROP TEST 
POST-TEST 

(Test not requu-ed for SID certlficatlon) 

CONFIGURED FOR LEF I- SIDE IMPACT 

SID Serial No 013 Sequenual Test Number 3 
Date March 9,ZOOl Laboratory Techmclan B Swleclclu -- 

II TEST PARAMETER I SPECIFICATION I TESTRESULTS II 

TEMPERATURE (“C) 1X9-255 21 7 

RELATIVE HITMIDITY (%) 10 - 70 310 

PEAK RESULTANT ACCELERATION (Gs) 210 - 260 234 99 

PEAK LATERAL ACCELERATION (Gs) Not to Exceed 10 2 21 

UNIMODAL CRITERIA ABOVE 100 Gs (ms) 09 15 1 12 

REMARKS: None 

c-54 



Hybrid II Head Drop Callbratton 013501 hdp 

Head X 
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Hybrid II Head Drop Callbratlon 013501 hdp 

Head Z 

*Ol 
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Ol - 

-20 I 

z -40 
9. ’ 

5 
2 -60; 

5 
8 
a -80 

I 

-100' 
I 

-120’ 

-140’ 
0 2 

I I - --_ 

4 6 8 
Time (msec) 

Head Resultant 

10 12 14 

200’ - 

3150 

0 
0 2 4 6 8 

Time (msec) 

C-56 

10 12 14 

ii 
11502-25 



ABDOMINAL COMPKESSION I’ES I. 
POST TEST 

(Tegt not reqmred for SID certdlcatlon) 

CONFIGURED FOR LEFT SIDE IMPACT 

SID Serial No 013 Sequenbal Te% Number 3 
Date March 13,200l I.&oratory Techmclan B Swleclclu 

TEST PARAMETER 

TEMPERATURE ( “C) 

RELATIVE HUMIDITY (%) 

FORCE @ 13 mm (N) 

FORCE@ 19mm(N) 

FORCE @ 25 mm (N) 

FORCE @ 33 mm (N) 

REMARKS: None 

SPECIFICATION TEST RESULTS 

189-255 21 1 

IO-70 31 

104 - 162 116 

163 - 221 174 

222 - 280 240 

125 - 391 356 

c-57 8502-25 



Dummy S/N 

W/A ___-----__- 

Date 3-KS- &g/ 

Performed By -my. - - 

Temp _-z?!--- 

90 

80 

70 

60 

50 

40 

30 

20 

10 

0 
.1 2 .3 4 5 6 7 8 9 10 11 12 13 

DeflectIon (In ) 

Hybrid II 
Abdomen Static Press 
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LUMBAR E LEXION TEST 
POST TEST 

(Test not reqmred for SID certlficalon) 

CONFIGURED FOR LEFT SIDE IMPACT 

- 

SID Se& No 013 Sequencal Test Number 3 
Date March 13,200l Laboratory TeLhmclan B Swlecxlu 

II, 

TEST PARAMETER 

TEMPERATURE (“C) 

SPECIFICATION I TEST RESULTS 

189-255 21 1 

RELATIVE HUMIDITY (%) 10-70 320 

FORCE 8 0” (N) O-267 0 

FORCE @ 20” (N) 97 8 - 151 2 118 0 

FORCE 4 30” (N) 151 2-2046 173 5 

FORCE @ 40” (N) 204 6 - 258 233 5 

RETURN ANGLE 12” mdx 61” 

REhlARKS: None 
tr 
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POST TEST DUMMY INSPIXTION LIST 

CONFIGURED FOR LEFT SIDE IMPACT 

SID Send No 011 Sequential Test Number 3 
Date March 13,201 Laboratory Technician B Swreclclu 

PART 

SKIN 

HEAD 

NECK 

SPINE BOX 

RIB CAGE 

STERNUM 

LUMBAR SPINE 

ABDOMEN 

PELVIS 

UPPER LEGS 

KNEES 

LOWER LEGS 

ANKLES 

FEET 

JOINTS 

OTHER 

ITEMS CHECKED 

VISUAL INSPECTION 

VISUAL, BALLAST, 
ACCELEROMETER MOUNT 

VISUAL, CABLE TORQUE 

VISUAL, BALLAST, WELDMENT. 
ACCELEROMETER MOUNT 

VISUAL, MEASURE, STIFFENERS 

VISUAL 

VISUAL 

VISUAL 

VISUAL, PALPATE, 
ACCELEROMETER MOUNT 

VISUAL 

VISUAL STOPS, INSERTS 

VISUAL, RANGE OF MOTION 

VISUAL RANGE OF MOTION 

VISUAL RANGE OF MOTION 

1 TO 2 g RANGE 

NONE 

COMMENTS 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

OK 

REhfARKS: None 
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CALIBRATION TEST RESULTS 
POST TEST 

SID NO.: 268 

CONbI(;URED FOR L6FT SIDE IMPACT 

C-62 8502-25 



CALIBRATION TEST RESULTS SUMMARY 
POST TEST 

CONFIGURED FOR LEFT SIDE IMPACT 

SID Serial No 268 Sequentml Test Number 5 
Date March 13,2OOl Laboratory Techmclan B Swleclclu 

TEST 

EXTERNAL DIMENSIONS 

LATERAL THORAX IMPACT TEST 

LATERAL PELVIS IMPACT TEST 

HEAD DROP TEST* 

ABDOMINAL COMPRESSlON TEST* 

LUMBAR FLEXION TEST* 

* Test not reqmred for SID CertlflCdtlon 

COMMENTS 

Passed all requirements 

Passed all requirements 

Pasfed all requirements 

Pas?ed all requtrements 

Passed all requirements 

Pasqed all requuements 

REMARKS: None 
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EXTEKNAL DIMENSIONS 
POST lEST 

CONFIGURED FOR LEFT SIDE IMPACT 

SID Send No 268 Sequentd Test Number 5 -- 
Date March 13,200l Laboratory Techmain B Swlecdu 

TEST PARAMETER 

SH- !%dkd Height (mm) 

RH- Rib Hclgfit (mm) 

HP- Hip Pivot Height (mm) 

RD Rib from B&k Line (mm) 

KH Knte Pivot from BdLk Lme (mm) 

KV- Knee Pivot to Floor (mm) 

HW- Hip Width (mm) 

SPECIFICATION 

889 - 909 

502 - 520 

99 ref 

229 - 241 

511 - 526 

490 - 505 

356 - 791 

TEST RESULTS 

REM WKS: None 
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LATERAL THORAX IMPACT TES I- 
POST TEST 

- CONFIGURED FOR LEFr SIDE IMPACT 

Lr SID Serial No 268 Sequentml Test Number 5 

Date MarLh 12.2001 Laboratory Techmclan B Swlecxlu 

TEST PARAMETER 

TEMPERATURE (“C) 

RELATIVE HUMIDITY (%) 

PROBE SPEED (m/q) 

UPPER RIB (g’s) 

LOWER RIB (g’s) 

LOWER SPINE (g’s) 

SPECIFICATION TEST RESULTS 

189-255 217 

10 - 70 30 

4 27 - 4 33 432 

37-46 42 6 

17 - 46 41 3 

15 -22 20 7 

REMARKS: None 
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SID 268 Thorax Impact Test @ 4 319 m/s 

UPPER RIB Y 

501 

401 

30' 

-20' 
-50 

SAE Filter Class 1000 

50 

40 

30 

50 100 
Time (ms) 

0 

LOWER RIB Y 

20) ~ I I 

I I 
-20 

-50 0 
SAE Filter Class 1000 

50 100 
Time (ms) 

C-66 

Max = 42 Gs @ 1680 ms 
yin = -18 3 Gs @ 27 96 ms, 

-- 

150 200 

Max = 451 Gs @I680 ms 
Mln = -18 9 Gs @ 27 96 ms 

- - - *-- - 

150 200 
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SID 268 Thorax Impact Test @ 4 319 m/s 

LOWER SPINE Y 
25 

Max = 
Mtn = 

234 Gs a2268 ms 
i i76-<;s @ 52 56 ms 

I 201 

I 
Ii 

I 151 

Time (ms) 

10 ~ I I I I 
--i 

-10 
-50 0 50 

SAE Fdter Class 1000 

UPPER RIB Y Max = 
Mln = 

426 Gs a-2064 ms 
-11 5 Gs- @ -1932 m,” 50 

401 

- -+ I 
+ - I 

5 -20 
-50 

100 Hz FIR Filter Time (ms) 

C-67 

100 0 50 
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SID 268 Thorax Impact Test @ 4 319 m/s 

LOWER RIB Y 
501 - 

I 

40 

30 t 

201 

6 
10 

01 

-10’ 

-20 ’ 
-50 

100 Hz FIR Filter 

t t 1 
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I 
r r 
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Time (ms) 
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51 

oj - - -- 
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0 

i 
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Time (ms) 
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Max = 41 3 Gs @I -20 64 ms 
-yin = -12 Gs @ -19 32 ms 

150 200 

Max = 207 Gs @ -1968 ms 
Mln = -635 Gs (B-1404 ms i 

150 

II 
I 
I 

200 

Ii 
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LATERAL PELVIS IMPACT TEST 
POST TE:ST 

CONFlGURED FOR LEFT SIDE IMPACT 

L SID Serial No 268 Seyuenual Test Number 5 
Date March 12,2001 Laboratory TechmLldn B Swleclch 

TEST PARAMETER SPECIFICATION TEST RESULTS 

TEMPERATURE (“C) 189-255 217 

RELATIVE HUMIDITY (%) 10 - 70 30 

PROBE SPEED (rids) 421-433 4 27 

PELVIS ACCELERATION (g’s) 40 - 60 49 2 

REMARKS: None - 

C-69 8502-25 



SID 268 Pelwc Impact Test @ 4 2702 m/s 

9 

PELVIC Y 

1 ~ 

Max = 569 Gs @)I284 ms 
Mln = -59 Gs @2p16 ms 

I 

40' 1 
I I 

i 
I I I 

30, i I 

-10 
-50 

SAE Filter Class 1000 
0 50 100 

Time (ms) 

50 
PELVIC Y 

30' 

07 20 
0 I 

10 

0 

I 
1 

I ‘1 

-10 
-50 

100 Hz FIR Fdter 

- 

0 50 100 
Time (ms) 
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t 

I 

150 200 

Max = 492 Gs @1312 ms 
Mln = -722 Gs (31938 ms 

150 

.1 
200 , 

11 
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HEAD DROP TEb I- 
POST-TEST 

(Test not reqmred for SID certification) 

CONFIGURED FOR LEFT SIDE IMPACT 

L 

SID Serial No 268 Sequential Test Number 5 

Date March 9,200l Laboratory Technlclan B Swleclckr 

TEST PARAMETER I SPECIFICATION I TEST RESULTS 

TEMPERATURE (“C) I 189-255 I 21 7 

RELATIVE HUMIDITY (%) IO- 70 31 0 

PEAK RESULTANT ACCELERATION (Gs) 210 - 260 237 88 

PEAK LATERAL ACCELERATION (Gs) Not to Exceed 10 9 00 

UNIMODAL CRITERIA ABOVE 100 Gf (ms) 09-15 1 25 

REMARKS: None 

Y 

L 
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Hybrrd II Head Drop Callbratlon 268301 hdp 

250 I 

0 ~ --,~__ - 

-50 
0 2 4 

Head X 

6 8 
Time (msec) 

Head Y 
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Hybrid II Head Drop Callbratlon 268301 hdp 

-20 1 

-100 

1 

, - +- - 

-140 ’ 
0 2 4 6 

250 

50 

O0-- 
I 

2 4 

Head Z 

I 
I I 1 

I j 

Time (msec) 

Head Resultant 

6 8 
Time (msec) 
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ABDOMINAL COMPRESSION TEST 
POS I- TEST 

(Test not reqmred for SID certlficatwn) 

CONFIGURED FOR LEFT SIDE IMPACT 

SID Serial No 268 Sequentd Teyt Number 5 -- 
Date March 13,2001 Laboratory Technam B Swleazlu -- 

TEST P 4RAMETER SPECIFICATION TEST RESULTS 
-- 

TEMPERATURE (“C) 189-255 21 1 -- 
RELATIVE HUMIDITY (%) 10-70 37 

-- 
FORCE @ 13 mm (N) 104 - 162 106 8 

-- 
FORCE @ 19 mm (N) 163 - 221 177 5 

-- 
FORCE @ 25 rrun (N) 222 - 280 258 0 

FORCE @ 37 mm (N) 325 - 391 382 5 
-- 

RERIARKS: None 
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Dummy S/N 268 - 

W/A 

Date - 3-/.3- Loo/_ 

1 ‘6 .l .2 .3 4 5 6 .7 8 .9 1.0 1.1 12 1 3 

D8fieCtiOt-I (tn.) 

Hybrid II 
Abdomer) Static Press 
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LUMBAR FLEXION TEST 
POST TEST 

(Test not reqmred for SID certlflcdlon) 

CONFIGURED FOR LEFT SIDE IMPACT 

SID Send No 268 Sequentd Test Number 5 -- 
Dde MarLh 13,200l Laboratory TechnIcIan B SwleLl& -- 

TEST PARAMETER 

TEMPERATURE ( “C) 

RELATIVE HUMIDITY (‘7c) 

FORCE @ 0” (N) 

FORCE @’ 20” I N) 

FORCE @ 10” IN) 

FORCE @ 40 ’ I N) 

RETURN ANGLE 

SPECIFKATION I TEST RESULTS 
- 

189-255 21 1 
-- 

10 - 70 320 
-- 

O-267 0 

97 8 - 151 2 113 4 
-- 

1512-2046 1646 
-- 

204 6 - 258 229 1 
-- 

12” max 79” 
-- 

REhlARKS: None 
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POST TEST DUMMY INSPECTION LIST 

CONFIGURED FOR LEFT SIDE IMPACT 

SID Serml No 

Date 

268 Sequential Test Number 

Labordrory Techmudn B Swleclclu 
-- 

PART I ITEMS CHECKED I COMMENTS 

SKIN VISUAL INSPECTION OK 
-- 

HEAD 
VISUAL, BALLAST, 
ACCELEROMETER MOUNT 

OK 
-- 

NECK 1 VISUAL CABLE TORQUE I OK 

SPINE BOX 
VISUAL, BALLAST, WELDMENT, 
ACCELEROMETER MOUNT 

OK 

RIB CAGE 

STERNUM 

LUMBAR SPINE 

VISUAL MEASURE STIFFENERS OK 
-- 

VISUAL OK 
-- 

VlSUAL OK 
-- 

ABDOMEN 1 VISUAL I OK 

PELVIS 
I 

VISUAL, PALPATE, 
ACCELEROMETER MOUNT 

OK 

UPPER LEGS 

KNEES 

VISUAL 

VISUAL, STOPS, INSERTS 

OK 
-- 

OK 

LOWER LEGS VISUAL RANGE OF MOTION OK 
-- 

ANKLES V ISUAL RANGE OF MOTION OK 

FEET 1 VISUAL RANGE OF MOTION 1 OK 

JOINTS 1 TO 2 g RANGE OK 
-- 

OTHER NONE 

REMARKS: Vane 

C-78 8502 2.5 I 
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APPENDIX D 

TEST EQUIPMENT LIST AND CALIBRATION INFORMATION 
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IIS r EQUIPMEN r LIST AND CALIBRA I-ION INFORhlATION 

SID INSTRUMENTATION 

HEAD (X) 

-- 
FRONT SID NO 013 

SERWL NUMBER f MANUFACTURER CALIBRATION G 

AC-P16813 I 
- 

ENDEVCO Ol-Ma-01 

HEAD (I’) AC-P17255 

HEAD (Z) AC P17145 

UPPER RIB (I’) AC-PI6761 

LOWER RIB (Y) AC-P17131 

LOWER SPlNE (Y) AC-P15736 

PELVIS(Y) AC-P16628 

UPPER RIB REDUNDANT (Y) AC-J?3012 

LOWER RIB REDUNDANT (Y, AC-P17247 

ENDEVCO Ol-Mar-01 

ENDEVCO 01 -Ma-O 
-- 

ENDEVCO 01 Mar-O 
-- 

ENDEVCO 01 -Mar-O i 

ENDEVCO 01 -Mar-O I 
-- 

ENDEVCO 01 -Mar-O I 
-- 

ENDEVCO 0 1 -Mar-O 1 
-- 

ENDEVCO Ol-Mcu-01 

LOWER SPINE REDUNDANT(Y) 11 AC-PI6616 I ENDEVC( 1 I 01 Mar ( 1 

PELVIS REDUNDANT 0’) II AC-P17288 I ENDEVCC) 1 01-Ma-( 1 

HEAD (X) 

HEAD (Y) 

HEAD (Z) 

UPPER RIB t Y) 

LOWER RlB (Y) 

LOWER SPINE (Y) 

PELVlS (Y) 

UPPER RIB REDUNDANT (Y) 

LOWER RIB REDUNDANT (Y) 

LOWER SPINE REDUNDANT (Y) 

PELVIS REDUNDANT(Y) 

REAR SID NO 268 

SERfAt NUMBER 1 MANUFACTURER 1 CALIBRATION 

AC-J32186 I ENDEVCO 01-Mar- )I 

AC-J32098 I ENDEVCO I 01-Mar )1 

AC-J72?87 

AC-P14388 

AC-PI 7276 

AC J31060 

AC-J31032 

AC-PI 2587 

AC-PI 6625 

ENDEVCO 01-Mar-01 

ENDEVCO 01-M& 01 
-- 

ENDEVCO 01-Mar 01 

ENDEVCO 01-Mar 01 
-- 

ENDEVCO 01 -Mar 01 

ENDEVC( 1 01-Mar 01 
-- 

ENDEVCO Ol-Mar 01 

AC-J31050 

AC-P16591 

ENDEVCO 01-Mar 01 
-- 

ENDEVCO 01-Mar 01 

REM ARKS: None 

D-2 X502 25 



TEST EQUIPMFNT LIST AND CALIBRATION INFORMATION 

VEHICLE AND MDB INSTRUMENTATION 

RIGHT FRONT SILL (X) 

RJGHT FRONT SILL (Y) 

RIGHT FRONT SILL (Z) 

RIGHT REAR SILL (X) 

RIGHT REAR SILL (Y) 

RIGHT REAR SILL (Z) 

REAR FLOORPAN ABOVE AXLE (X) 

REAR FLOORPAN ABOVE AXLE (Y) 

REAR FLOORPAN ABOVE AXLE (Z) 

LEFT REAR SILL (Y) 

LEFT FRONT SILL (Y) 

RIGHT REAR SEAT OCCUPANT COhlP (Y) 

LOWER LEFT B- PILLAR (Y) 

MIDDLE LEFT B-PILLAR (Y) 

LOWER LEFT A-PILLAR (Y) 

UPPER LEFT A-PILLAR (Y) 

FRONT SEAT TRACK (Y) 

REAR SEAT TRACK (Y) 

VEHICLE CG (X) 

VEHICLE CG (Y) 

VEHICLE CG (Z) 

MDB CG (X) 

MDB CG (Y) 

MDB CC (Z) 

MDB REAR FRAME MEMBER (X) 

MDB REAR FRAME MEhlBER (Y) 

REMARKS: None 

Vmm AND MDB INSTRUMENTS 

ZiR,.IAL,NUMB8R MANUFGCTWWR CALI3RATXON 
DATE 

ENDEVCO AC-B 10827 

ENDEVCO AC-B 11408 

ENDEVCO AC-Cl6682 

ENDEVCO AC-CJ54 

ENDEVCO AC-GK 12 

ENDEVCO AC-CXOS 

ENDEVCO AC-Cl6685 

I4-Feb-01 

14-F&-01 

2%Feb-01 

2X-F&-O1 

28-F&-01 

2X-Feb-01 

2X-Feb-01 

D-3 8502-25 


