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SectIon 1 0 

Purpose and Test Procedure 



Purpose 

Thus 48 km/h (30 mph) frontal bamer Impact test was conducted for the Nauonal I-hghway 

Traffic Stiety Adrmmstration (NHTSA) and Vehxle Research and Test Center (VRTC) by 

Transportation Research Center II-K (TRC Inc ) 

The purpose of tlus test was to evaluate frontal crash protection m a full frontal bamer 

lmpclct test The subject vehicle was a 200 1 Ford Escape XLT MPV 
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Test Procedure 

Thus test was conducted In accordance with VRTC mstructlons for a full frontal car to 

stationary bLtmer test Data was obmed relative to FMVSS 205, “Occupant Crash Protecuon” 

and FMVSS 301 (part&). “Fuel System Integrity,” performance An additional fuel hne leakage 

test was also conducted per VRTC In%uctlons 

The test vehicle. d 2001 Ford Escdpe XLT, was instrumented wtlth SIX (6) accelerometers to 

measure longtudmal, lateral. and vemcal axis accelerabons. The driver’s and passenger’s 

pnmary and secondary ubag s19als were morulored with rnducnve plckups The vehicle 

impacted a flat frontal bamer The vehicle’s specified lmpdct velocity range was 47 5 to 49 1 

The test vehicle contamed two (2) Part 5720 small adult female Hybnd III anthropomorphic 

test devices (dummtes) The dumrmes were positioned m the front outboard designated seatmg 

poslhons according to a small female dummy placement draft procedure provided by VRTC and 

included m Appendix D The dnver dummy and the passenger dummy were both unbelted and 

were restramed with front dual stage airbags The test vehicle also conaned a Part 572N 

Hybnd I?I six-year-old chid dummy m a Century Metro belt poslfionmg booster seat m the nght 

rear passenger designated seatmg posltlon 

Both adult durnrmes were mstrumented ulth an array of twelve (12) accelerometers m the 

head, plus three (3) chest, and three (3) pelvis, accelerometers to measure longtudmal, lateral, 

and vemcal accelerauons, and the adult dumrmes were also mstrumented urlth upper and lower 

neck moment and force load cells, left and nght femur load cells to measure axial forces, and 

chest deflecuon potentiometers Both adult dumrmes were also equipped wth THOR-FIX legs, 

which mcluded upper and lower tibia load cells to measure forces and moments, tibia and foot 

accelerometers rn two axes, and three (3) rotary potenoometers at each ankle to measure foot 

rotations about three axes. The right front passenger dummy also had redundant chest 

accelerometers. The child dummy was instrumented with three (3) head and three (3) chest 

accelerometers to measure longtudmal, lateral, and vemcal accelerauons, neck moment and 

force load cells, and a chest deflectton potentiometer. 
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The 179 data channels were d@ally sampled and recorded at 12,500 samples per second 

and processed per SAE 52 11 March 1995 

The crash event ~4s recorded by one (1) real-time pa.nrun,a mohon picture camera and 

twelve (12) hgh-speed motion picture cameras The pre- and post-test condlhons were recorded 

by one (1) real-ume motion picture camera 

The barner test summq ddtd are presented m Section 2 0 The summq of FMVSS 208 

data are presented m Section 3 0 The occupant. camera, and vehicle measurements are 

presented m Secuon 3 0 The fuel system data, mcludmg a special fuel lme slphonmg test 

procedure and data, are presented m Section 5 0 Appendix A conUms the still photographic 

pnnts Appendix B contams the dummy and vehicle data plots Appendix C contams the 

dummy venficauon ddta Appendix D contams rmscellaneous test mformation 
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Section 2 0 

Full Frontal Bamer Test Summarv 



Test Results Summary 

Ttus frontal bamer test was conducted by TRC Inc on August 27,200l 

The test vehicle, a 2001 Ford Escape XLT MPV, was equipped with a 3-hter transverse 

engme, automatic transrmsslon. power steenng. power brakes and dual stage front au-bags The 

vehcle’s test weight was 1780 S kg The vehcle’s impact speed wds 45 2 km/h The vehicle 

sustamed 116 mm of ~t;lt~c crush dunng the rmpdct 

The dnver’s 36 m&second Head Injury Cntena (HIC) was 177 The dnver’s 15 

n-ulhsecond HIC was 135 The dnver’s chest maximum resultant accelerauon with three (3) 

m&seconds mmlmum duration wds 50 3 g The dnver’s ma,ylmum chest deflection w* 

59 mm. The dnver’s left and nght femur maximum axal compressive forces were 2546 N and 

4163 N, respectively The dnver dummy’s neck injury calculations were as follows. NTF, 0 35, 

NTE, 1 23, NCF, 0 30; NCE, 0 01 

The nght front passenger’s 36 m&second IX was 2 12 The pdssenger’s 15 nxlhsecond 

HIC was 121 The nght front passenger’s chest mzumum resultant acceleration with three (3) 

m&seconds n-ummum duration was 37.9 g The nght front passenger’s maximum chest 

deflection was 11 mm The passenger’s left and nght femur mzumum ax& compressive forces 

were 4038 N and 3933 N, respectively. The nght front passenger’s neck Injury calculations 

were as follows: NTF, 0 26; NTE, 0 27, NCF, 0 68; NCE, 0 23 

The nght rear passenger’s 36 m&second HK was 1210 The nght rear passenger’s 15 

m&second HIC was 765 The nght rear passenger’s chest maxnnum resultant acceleration 

with three (3) rmlhseconds nurumum duration was 69 3 g The nght rear passenger’s mxumum 

chest deflection was 40 mm. The nght rear passenger’s neck Injury calculations were as 

follows NTF, 0 14; NTE, 0 27, NCF, 0 13; NCE, 0 10 

Followmg the impact, no fluid spilled from the vehicle’s fuel system pnor to the statx 

rollover test. No stahc rollover test was performed. A special fuel lme slphonmg test was 

performed by sevenng the fuel hnes subsequent to the nnpact test and 87 g of fluid were 

collected m 30 mmutes. 



Data Accwwtion Explanations 

The driver dummy’s pelvis 25~x1s acceleratron data channel. PEVZGl, had a quesuondble 

data spike at approvlmdtely 120 to 125 m&seconds 

The vehicle’s center of gravity X-, Y-, and Z-a...~ xcelerometers, VCGXGl , VXGYGl, and 

VCGZGl, recorded no vahd datd dfter approximately 67 m&seconds becduse the giued-on 

accelerometer mount dislodged during the test 



Test mode 

Test date 

Test time* 

Amblent temperature 

Vehicle year/make/ 
model/body style 

Vehicle test weight. 

Impact angle’ 

Impact velocity’ 

Maxlmum static crush* 

Average rebound. 

Number of data channels 

Number of cameras. 

Dumrmes 

Type 

Location. 

Restramt 

Seat track posltlon for test’ 

Driver. 

Right Front Passenger. 

Seat back posmon for test. 

Dn\ era 

Rtght Front Passenger: 

Table 1 Crash Test Summarv 

Flat frontal bamer 

05/27/o 1 

1321 

24” c 

200 1 /Ford/Escape XLT/MPV 

1750.8 kg 

0” 

482km/h 

416mm 

202 mm 

166 

High-speed 12 Real-time 1 

Right Front Right Rear 
Dnver #416 Passenger #42 1 Passenger #OS8 

Part 5720 Part 5720 Part 572N 

Left front &ght front Right rear 

hrbag, dual stage PLlrbag, dual stage 3-point seat belt 
with Century 
Metro BPB 

2 notches rear of full forward 

1 notch rear of full forward 

14 2” 

16 7” 

Head restraint posrtlon for test. 

Dnver- Fixed 

Right Front Passenger FIxed 

S teenng column position: Mid 

’ With respect to tow track centerhe. 
’ Speed trap measurement (A OS km/h accuracy) 



Table 2 General Test and Vehicle Parameter Data 

Vehicle year/make/ 
model/body style. 

VN 

Model year 

Body style 

Color 

Engme data 
Cylinders 
Displacement 
Cylinder placement* 
Engme placement 

Transrmsslon data* 

Fmai drive. 

Date vehxle received 

Odometer readmg 

Dealer’s name 
and address 

Accessones 

Power steenng 

Power brakes 

Power seats 

Power windows 

Tmted glass 

Radio 

Clock 

Other 

200 l/Ford/Escape XLT/MPV 

1FMYU04181KB41393 

200 1 

4-door 

Blue 

6 
3 liters 
V 
Transverse 

speed, 4 -manual, - X automatic, Xokerdnbe 

-Fwn -RW, 4wD x 

08/23/200 1 

147 

RlC2ll-t 
N/A 
Columbus, Ohlo 43327 

Yes Automatic transrmsslon 

Yes Automatic speed control 

No Ttltmg steenng wheel 

Yes Telescoping steenng wheel 

Yes hr condltionmg 

Yes Anti-&d brake 

Yes Rear window defroster 

Sunroof Power door locks 

Cemficatlon data from vehicle’s label: 

Vehicle manufactured by- Ford Motor Co 

Date of manufacture 4/o 1 

VIN lFMYUO4181KB41393 

GVWR 4528 lbs. (2053 kg) 

GAWR. Front: 2398 lbs. (1087 kg) 

Rear* 2319 lbs. (1051 kg) 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 
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Table 2 General Test and Vehicle Parameter Data, Cont’d 

Tires on vehicle (mfr , line, srze) Firestone, Wrldemess HT, P235/70R16 

Tire pressure with maxrmum capacrty vehicle load 
Front 44 ps1 (300 kpd) 
Rear. 44 psi1 (300 kPa) 

Spare tire (mfr , line. srze) Firestone, Temporary, T145/90R 17 

Type of seats* 
Front Bucket 
Rear Split bench 

Maxrmum wrdth. 1737 mm 

Wheel base. 2614 mm 

Locatron of “Recommended Trre Pressure” label* 

The label was located on dnver door 

Data from vehrcle’s “Recommended Tire Pressure” label”* 

Recommended tire size* P215/70R16 

Recommended cold tire pressure- 
Front 30 ps1 

Rear 30 ps1 

Vehicle Capacrtv Data* 

(207 kPa) 
(207 kPa) 

Number of Occupants (Designated seating capacity) 
Front 2 
Mrd N/A 
Rear 3 
Total 5 

Vehicle capacity werght: 408 kg 

Rated cargo/luggage weight 68 kg 

Test vehrcle attitude. 

Dehvered attrtude. LF 804 mm; RF Sllmm; LR 846 mm; RR 845 mm 

Fully loaded attitude: LF 785 mm; RF 793 mm, LR 816mm; RR 819mm 

Pre-test attitude* LF 794 mm; RF 804 mm; LR 809 mm; RR 820mm 

Post-test attitude. LF 792 mm; RF 750 mm; LR 81Omm, RR 801 mm 
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Table 2 General Test dnd Vehicle Parameter Datd Cont’d 

Wetoht of test vehicle as received (with maximum fluld5)=UDW 

Right front 4465 kg Right rear 327 0 kg 

Left front 486 5 kg Left rear 315 0 kg 

Total front weight 933 0 kg (59 2 % of total vehicle weight) 

Total rem weight 642 0 kg (40 8 % of total vehicle weight) 

Total dehvered weight 1575 0 kg 

Calculation of test vehicle’s target test weight* 

Total Delivered Weight (UDW) = 1575 kg 

Rated Cargo/Luggage Weight (RCLW)’ = 68 kg 

Weight of 2 Part 5720 Dumrmes @ 49 kg each = 98 kg 

Weight of 1 Part 572N Dummy @ 22 kg = 22 kg 

Target test weight = 1763 0 kg 

Weight of test vehicle with required dummies and 85 8 kg of cargo weight* 

&ght front 4610 kg Right rear 410.8 kg 

Left front 494 0 kg Left rear 415.0 kg 

Total front weight 955.0 kg (53 6 % of total vehicle weight) 

Total rear weight 825.8 kg (46 4 % of total vehicle weight) 

Total test weight 1780.8 kg (1 0 % over target test weight) 

Weight of ballast secured m vehicle- None 

Components removed to meet target test weight: Rear bumper fascia. door glass, tzulhghts, 
rear door skm, muffler, three door 
speakers, and traler hitch. 

Location of Vehicle’s CG 12 12 mm rearward of front wheel centerhne 

’ Cargo weight for multipurpose passenger vehicles, trucks, and buses IS the vehicle’s rated 
cargo and luggage weight from the vehicle’s label or 136 lulograms, whichever IS less. 
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Table 3 Post-Impact Data 

Test number 010527 

Test date. 08/27/O 1 

Test time 1321 

Test type Fiat Frontcrl bamer 

Impact angle* 0” 

Ambient temperature 
at Impact ared* 24” c 

Required Impact velocity range 47 6 to 49 2 km/h 

Bamer lmuact \eloclty 

Primary. 452km/-h 

Secondary* 452km/h 

Distance from vehicle to bamer 

Entenng velocity trap* 661 mm 

Exltmg velocity trap 51 mm 

Vehicle rebound from flat nBd barner. 

Distance from test vehicle to bamer Impact point: 

Post-test. L 1 SO mm, C 210 mm; R 215 mm 

Average rebound: 202 mm 

3-5 



Figure 1 Imoact Velocltv Measurement Svstem 

The final vane clears the final ermttedreceiver pax 5 1 rrdhmeters before impact. 

The vanes have 305~rndllmeter spacmg. 
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Figure 2 Vehicle Accelerometer Placement 

(X) t (Longltudlnal) 

Side View 

Bottom View 
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Section 3 0 

Surtmq of FMVSS 208 Data 



Table 5 Dummy Inwy Cntena Ddtd 

Maxlmum Acceleration’ 

Head 

X Y Z R X 

Driver -35 5 g 15 6g 283g 444g -38 1 g 

Right Front 
Pdssenger -413g 185g 15 2 g 417g -39 3 g 

Right Rear 
Passenger -45 6 g -6 8 g 75 3 g 82 8 g -71 sg 

Mavlmum Femur Compressive Force 

Chest 

Y 

-8 9 g 

38g 

93g 

Dnver 

Right Front Passenger 

Right Rear Passenger 

Left Femur Right Femur 

2546 N 4163 N 

4038 N 3933 N 

N/A N/A 

Dnver 

Right Front Passenger 

Right Rear Passenger 

Dnver 

Right Front Passenger 

Right Rear Passenger 

Head Inlury Cntena’ 

36 m&second 

HIC Time tl 

177 83 3 ms 

212 515ms 

1210 613ms 

15 rmlhsecond 

HIC Time tl 

135 87 0 ms 

121 64 2 ms 

765 71 lms 

Time tt 

119.3 ms 

87 5 ms 

97.3 ms 

Time t2 

102 oms 

79 3 ms 

86.2 ms 

Z 

16 9 g 

18 2g 

-28 5 g 



Table 5 Dummy In~urv Cntena Data. Cont’d 

Chest Maxrmum Resultant Acceleratron3 

Acceleratron Time tl 

Dnver 503 g 73 1 ms 

Right Front Passenger 37 9 g 75 8 ms 

Right Rear Passenger 69 3 g 55 2 ms 

Time tz 

76 2 ms 

78 8 ms 

38 2 ms 

Maximum Chest Deflection 

Dnver 59 mm 

Right Front Passenger 11 mm 

Right Rear Passenger 40 mm 

Neck Imurv Calculanons (Nri)’ 

NTF NTE NCF NCE 

Dnver 0 35 1.23 0.30 0 01 

Rrgh t Front Passenger 0.26 0.27 0 68 0 23 

Right Rear Passenger 0 14 0 27 0 13 0 10 

r See Report Srgn Conventron m Appendix D 
’ As defined m FMVSS No. 208. 
3 Defined as equal to or exceeding 0.003 sec. duranon. 
’ See Data Acqursltron Explanation m Secnon 2.0 



Head 

Chest 

Abdomen 

Left knee 

Rrght knee 

Table 6 Po$t-hnDdct DummvNehlcle Data 

Vlslble Dummv Contact Points 

Dnver 

Airbag 

&ght Front Right Rear 
Passenger Passenger 

krbag, head restraint None 

S teenng wheel, arbdg Irbag 3-Pt belt 

None None 3-Pt belt 

Instrument panel Instrument panel None 

Instrument panel Instrument panel None 

Door openme* 

Front 

Rear 

Left 

E=Y 

Easy 

Right 

Easy 

Easy 

Seat movement. 

Left Front 

Right Front 

Left Rear 

Right Rear 

Glazmg damage: 

Other notable impact effects. 

Seat back failure Seat shift 

None None 

None None 

N/A N/A 

None, fixed None, fixed 

Wmdshleld cracked pnmanly on left side. 

Steenng column was found broken after test 



Sectlon 4 0 

Occumnt. Camera. and Vehicle Infotmatlon 
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Dummv Kmematlc Summary 

Dnver Dummy 

Upon impact, the driver dummy translated forward on the seat Impactmg both knees into 

the mbtrument panel The dummy’s head rotated rearward as the head and chest were 

restramed by the arbdg The dummy’s head rotated forward, then rearward. dnd then 

leftward as the dummy rebounded mto the left portlon of the seat bdck The dnver dummy 

came to rest m the left portion of the dnver’s seat leaning against the door panel, with Its 

pelvis on the forward portion of the seat cushion and knees mto the instrument panel 

Right Front Passenger Dummy 

Upon impact, the passenger dummy translated forward lmpactmg both knees into the 

instrument panel. The dummy’s head rotated rearward as the head and chest were restrained 

by the mbag The dummy’s head rotated forward and then rearward mto the head restraint 

as the dummy rebounded into the nght portion of the seat back The dummy came to rest on 

the passenger’s sedt 

hght Rear Passenger Dummy 

Upon Impact, the dummy’s head and torso rotated forward as the dummy was restramed 

by the booster seat and 3-pomt belt system The dummy’s arms extended and rotated 

upward The dummy’s head rotated rearward as the dummy rebounded into the booster seat 

The dummy came to rest on the booster seat. 



Flgure 3 Dummv Measurement Locabons for Front Seat Occwants 

VERTICAL LONGITUDINAL PLANE VERTICAL TRANSVERSE PLANE 



Table 7 Dummy Medsurement Datd For Occuodnts’ 

Dnver 
Tvpe of Measurement (Serial # 416) 

Front 
Passenger 
(Senal # -53 1) 

WA 

SWA 

SCA 

SA 

HZ 

HR 

NR 

NA 

CD 

cs 

RA 

KDL 

KDR 

KDA 

PA 

TA 

KK 

ST’ 

SK’ 

SH’ 

SHY 

HS 

HD 

AD 

Wmdshleld angle 35 3” 

Steenng wheel angle 62 5” 

Steenng column angle 27 5” 

Seat back angle 14 2” 

Head to roof 238 mm 

Head to header 317 mm 

Head to wmdshreld 600 mm 

Head to stde header 303 mm 

Nose to nm 288 mm 

Nose to nm angle 7 5” 

Chest to dash 460 mm 

Steenng wheel to chest 220 mm 

Rrm to abdomen 106 mm 

Left knee to dash 78 mm 

Right knee to dash 78 mm 

Outboard knee to dash angle 36 9” 

Pelvic angle 20.1” 

Tibia angle 70” 

Knee to knee 275 mm 

Stnker to head 505 mm 

Stnker to head angle -62 4” 

Stnker to knee 653 mm 

Stnker to knee angle 1 2” 

Striker to H-point 333 mm 

Stnker to H-pomt angle 18 1” 

Stnker to H-point (Y dir ) 214 mm 

Head to srde wmdow 292 mm 

H-point to door 212 mm 

Arm to door 131 mm 

35 3” 

N/A 

VA 

16 7” 

238 mm 

328 mm 

572 mm 

277 mm 

N/A 

N/A 

436 mm 

N/A 

N/A 

60 mm 

64 mm 

20 4” 

21 1” 

68 6” 

230 mm 

513 mm 

-66 3” 

652 mm 

0.6” 

346 mm 

12.6” 

233 mm 

260 mm 

193 mm 

124 mm 

The seat back angle (SA”) IS measured relative to vertrcal, all other angles are measured 
relatrve to horizontal 
’ Rear seat occupant: Head to seat back=672 mm; Knee to seat back=404 mm. 
2 A negative angle indicates the measurement pomt was above the smker. 
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Flgure 4 Pre-Test And Post-Test Measurement Points 

Ctr Strg 

‘To A’ 

/ 
/ 

‘\ ’ 
/ i 

_- - - _ -J- - -j-;---- - -_- - - _ 
I 

L -;- - - - 
/ 

i i 

Pod 

To traha edce behind door 

I 
I 

-To Headher 

To bottom of 
side) 

x14’15 -----j-To flrewail (rtght I left side) 



Table 3 Impacted Vehxle Measurement\ 

Test number 010527 

Vehicle year/make/model/body style* 200 l/Ford/Escape XLTNPV 

ho Type of measurement Pre-Test Post-Test Difference 

Xl Total Length of Vehicle at Centerlme 4365 3995 370 
X2 Rear Surface of Vehicle to Front of Engme Block 3665 3521 14 
X3 Redr Surface of Vehicle to Fireball 3380 3331 -I9 

X 13 Rear Surface of Veh to Bottom of ” A ” Post on Left Side 2972 2975 -3 
Xl4 Rear Surface of Vehicle to Firewall--fight Side 3410 3364 46 
Xl5 Rear Surface of Vehicle to Fuewall --Left Side 3325 3366 59 
X16 Rear Surface of Vehicle to Steennz Wheel Center 2584 2520 64 

I 

Xl7 Center of Steenng Column to ” A ” Post 
I I I 

310 1 255 55 
X18 Center of Steenng Column to Headhner 471 755 -284 
Xl9 Rear Surface of Vehicle to hght Side of Front Bumper 4225 3989 236 
X20 Rear Surface of Vehicle to Left Side of Front Bumper 4225 3994 231 
X2 1 Length of Engme Block 421 421 0 
RD Rear Surface of Vehicle to %ght &de of Dash Panel 2845 2860 -15 
CD Rear Surface of Vehicle to Center of Dash Panel 2835 2827 8 
LD Rear Surface of Vehicle to Left Side of Dash Panel 2862 2845 17 

All distance measurements are m rmlhmeters 
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Fwre 5 Vehicle Cruch 

Notes* 

+L/z-dt---L/z I 
, -I 

-r- I3 

i -3---14f--i-~---+--.kx! , 
Cl , , 

c3 Ckc4 

V-‘$--- v 
I 
I 

J---gq $ 

1 I 

,k-----? 

L IS pre-test length of contact surface. 
Cl through C6 are spaced equally apart 
CL IS vehicle centerline. 

Vehicle: 2001 Ford Escape XLT 

I Location I Pre-test I Post-test I Difference 



Figure 6 Vehicle Intrusion iMeasurements 

Door Openmg W’ldth 

Units (mm) Left R@t 
Measurement 1 2 3 1 2 3 
Pre-Test 934 mm 1440 mm 1045 mm 938 mm 1433 mm 1060 mm 
Post-Test 939 mm 1445 mm 1047 mm 935 mm 1434 mm 1070 mm 
Difference -5mI-n 1 -5mm 1 -2 mm 3mm 1 -1 mm 1 -1Omrn 1 

Unlts (mm) 
Pre-Test 
Post-Test 

A = Wheelbase Left 
2614 mm 
2630 mm 

A = Wheelbase R@t 
2612 mm 
2605 mm 

Difference -16 mm 7mm 
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Flgure 7 Vehicle Intrusion Measurements 

S tat~c Foot\\ ell Deformation 

Driver’s Side 

Measurement Pre-Test 

A 659 mm 

B 543 mm 

C 369 mm 

D 370 mm 

Post-Test 

645 mm 

547 ~~l~ll 

370 mm 

425 mm 

D1 fference 

44 mm 

-4 mm 

-1 mm 

-55 mm 

Passenger’s Side 

Measurement 

A 

B 

C 

D 

Pre-Test 

692 mm 

580 mm 

371 mm 

375 mm 

Post-Test 

655 mm 

574 mm 

383 mm 

405 mm 

Difference 

37 mm 

6mm 

-12 mm 

-30 mm 



Fwlre S Vehicle Intruslon Measurements 

Static Passenger Compartment Intrwon 

N 

n 

centerline -_ __ -__ _ 

0 

MEASUREMENTS 
I 

FROM C PILLAR 
BELT ANCHORAGE 

iMeasurement Pre-Test Post-Test Difference 
I 471 mm 755 mm -284 mm 

JJ 670 mm 375 mm 295 mm i 
1 K (dnver’s side) 1590 mm 1590 mm 0IlUl-l 

L 
M (dnver’s side) 
N 
0 

P (passenger’s side) 
Q (passenger’s side) 

1300 mm 1280 mm 20 mm 
1638 mm 1638 mm 0IllR-l 
1492 mm 1492 mm 0ITltl-l 
1495 mm 1495 mm Omm 
1590 mm 1590 mm OEllll 
1632 mm 1632 mm OITlITl 
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DRtVERS SIDE PASSENGERS SIDE 

--------) 
f \ 

I’ 

b-------@- ~ -Q---E- 
1 

Flwe 9 Floorboard Deformation 

1 M easurement I Pre-Test I ~~ Post-Test I D1 fference I 
A 425 mm 417mm 8rnn-l I 
B 375 mm 379 mm -4 mm 
C 351 mm 350 mm 1mrf-l 

424 mm 425 mm 
E 381 mm 380 mm lrnm I 
F 484 mm 485 mm -1 mm 
G 480 mm 475 mm 5mm 
H 404 mm 407 mm -3 mm 1 
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Flu,ure IO Toeboard Measurements 

DRIVERS SIDE P4SSEhGERS SIDE 

Dnver’s Side Flooman LMeasurements 

Location 
1 
2 
3 
4 
5 
6 
7 
8 
9 1376 mm 1377 mm -1 mm 386mm 352mm 34 mm 
10 1384 mm 1361 mm 23 mm 535mm 533mm 2mm 
11 1387 mm 1371 mm 16mm 456 mm 440 mm 16mm 

Passenger’s &de Floorpan Measurements 

9 1 14OOmmI 1396mm 1 4rnm 36mm 
Reference +X fotward from rear bumper, +Z upward from ground level 
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Fleure I 1 Camera Positrons 

-- - --..__ ___ _ _ _ ___ _ 
:I 

-4 
i I3 

b .i 
/ 
- Toou 

Cable 



Figure 11 Camera Posltlons, Cont’d 

I 0 

L! 

I I I 1 s I1 

iri ------------ 1 

I? I 
L---------- --------_______-_--___________ 
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Table 9 Camera Information 

Camera 
Number 

- 

1 

2 

3 

‘4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Locatlon TYPe 
Lens Speed 
(mm> (fPS> 

Purpose of 
camera d&d 

Panning Bolex 

Left perpendicular ok era11 Photosomc 

Left tght dummy Hycam 

Left dngied on dummy Photosomc 

Barner dnver Photosomc 

Right perpendicular overall Photosomc 

Right tight dummy Hycam 

fight angled on dummy Photosomc 

Barner passenger Photosomc 

Overhead Photosonic 

Pit front Photosomc 

Pit rear Photosomc 

Onboard child dummy Photosomc 

13 

25 

25 

25 

13 

25 

25 

25 

13 

17 

13 

8 

24 Vehrcie dyndrrucs 

910 Vehicle crush 

1042 Dummy kmematlcs 

997 Dummy kinemdtlcs 

1002 Dummy kmematlcs 

995 Vehicle crush 

1035 Dummy kinematics 

1000 Dummy kmematlcs 

992 Dummy kmematlcs 

997 Vehicle dynanucs 

987 Vehicle crush 

1002 Vehicle crush 

1000 Dummy kmemaws 
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Description Of Timing Marks On TRC High-Speed Film 

All TRC high-speed cameras are equipped with red LEDs which put tnnmg marks on the 
right edge of the film TRC uses a smgle tnnmg generator to generate the tmxng for dll 
cameras Thus allows the tmung marks to be common to all cameras The tnnmg marks can 
be used to measure camera speed (frames per second) or to locate a point m brne before or 
after the time-zero event. 

The tlmmg marks appear on the film as smdll red marks on the right edge of the film Round 
marks are left by the Photo-Somcs and Stdlev cameras while honzontal bars are left by the 
Hycam, Locam. and Fastav II cmeras 

The tmung generator puts out a pulse for every rmlllsecond plus It generates additional 
pulses for hundredths dnd tenths of seconds To explam this further, we can use an example 
of a camera runnmg at 1000 frames per second. 

1 Every frame will have one LED appear m it. This indicates a mllllsecond pulse 

2 Every ten frames will have two LEDs appear m rt These mdlcate a mAsecond pulse 
plus a hundredth of a second pulse 

3 Ebery one hundred frames will have three LEDs appear m it These indicate a 
mAsecond pulse, a hundredth of a second pulse, and a tenth of a second pulse 

416 



Figure 12 Vehicle Reference Photo Target Locations 

1127 /4- 

C L 61Omm 
R 61Omm , 

D 1243 mm 1 
E’ 300 mm 

’ The first side target 1s placed 600 mm from front edge of bumper, and others are at 
300 mm Intervals 



Sectlon 5 0 

Fuel System Test Procedure and Ddtd 
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Table 10 Fuel System Data 

Usable fuel system capacity 60 6 liters (from owner’s manual) 

Test volume range 

ActudI te5t volume. 

Test fluid type 

Specific gravity 

Kmemdtlc vlscoslty* 

Test fluid color 

Type of fuel pump* 

DIG electric fuel pump 
operate with qmtlon 
switch “on” and the 
engme not operating 

Detdlk of fuel system 

55 7 - 56 9 liters (92-94% of usable) 

56 4 hters (93% of usable) 

S toddard 

0 764 

0 99 centlstoke 

Purple 

Electric 

Yes 

The fuel tank IS rn front the of rear suspension The filler neck 

runs out to the left rear above the wheel well with the cap at 

the end of the neck The fuel lines run inside the left frame 

rail 



Test date 

Vehicle year/make/ 
modeI/body style 

Table 1 1 F?vIVSS 301 Post-Impact Teyt Datd 

08/27/O 1 

200UFordEscape IXLT/MPV 

Test requuements 

Test bel-ucle fuel tank filled to 92 to 94% of manufacturer’s usable c,tp~~ty and with electric fuel 

pump operatmg (If it will operate without engme operanon) Pm 572 test dumrmes located dt 

each front deslLgated seatmg posltlon 

Te\t vehicle 1mDact type* 

X Frontal (48 km/h) 

- Oblique (48 km/h) with 4 bamer face first contacting - (driver/pass ) side 

__ Rear movmg bamer (48 km/h) 

- Lateral movmg bamer (32 km/h) 

Fuel system fluid spIllage measurements 

1 From Impact until vehicle motion ceases 

2 5mmute penod after vehicle motion ceases 

3 Next 25 mmutes after 5-mmute penod 

Test 
Results 

00 g 

00 g 

00 g 

Maximum 
Allowable 

28 g 

142 g 

28 g/mm 

Fuel system fluid spillage locatlon(sY None 

, 



Table 12 Fuel Lme Siphon Test Data 

Test ddte 

Te\t mode- 

Vehicle year/make/ 
model/body style 

08/27/O 1 

Frontal 48 km/h 

200UFordEscape XLT/MPV 

Te\t procedure* 

Cut the fuel hnes (return lme as well as supply lrne xf there IS one) at their lowest point at - or 

forward of - the front seat n-ud-track posltlon Rase the \eet-Llcle so the top fuel level m the tank 

1s 12 inches hgher than the cut or until the behrcle has been ased 12 Inches, whchever 15 

greater (If tis cannot be dchleved, record height lifted ) Catch any leakage for one-half hour 

and measure m the same manner as for an EMVSS test for the first half hour after a crash tebt 

Vehcle rarsed* N/A 

Fuel svstem fluld spillage measurements. 

1 Dunng vehicle height rtismg 

3 I. 5-mmute penod after fuel hnes severed 

3 Next 25 mmutes after 5-mmute penod 

Test 
Results 

0 g 

87 g 

0 g 

Maximum 
Allowable 

N/A 

N/A 

N/A 

Fuel cystem fluld spillage location(s)* Severed fuel lines 
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Photographs 

, 1 



































































































Appendix B 

Data Plots 
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Dummy Configuration and Performance Venficatlon Data 

C-l 
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Pre-Test Dummv Configuration and Performance Venficahon Data 

Dnver Dummy S/N. 416 



TR4NSPORTATION RESEARCH CEBTER I’UC 
HYBRID III SM.UL FEMALE EXTERNAL DIiVlENSIOKS 

Si\c: 416 MFG:FTSS 
DATE: 21-ha,-01 

TRC INC. TEST NO: Jl6ClOEDl 5720 Sh-ll6EXT. DIblE&SIOV C4LlO 

Total Slttmg Height A j 774 7 - 800 1 MM / 78-F 86 I M>l ( 
Shoulder Pivot Height B 1331 8-4572 M>f i 444 5 Mhl , 

’ Hip Pl\or Herght 
1 

c ! 813-863 MM , 86 36 V&l j 
HIP Pivot from Backhne i D 1 l-I-I8- 1498 MM j 147 32 ML1 ’ 
Shoulder Pivot from Backlme E i 68 6 - 83 8 MM 1 78 74 MM / 

1 Thigh Clearance ! F I 119-F-1346 MM I I 12416 MM j 
Back of Elbou to Wrist Pivot G 243 9 - 259 1 iL1.M / 254 hlbi 1 

I Head Back from BaclAne H 40 7 - 45 7 MM ( 35 72 MN j 
; Shoulder to Elbow Length I , 276 8 - 297 2 MM 28-I -F8 LlM 1 
/ Elbow Rest Height 
/ Buttock to Knee Length 

Pophteal Height 

Knee to Floor Height 3937-419 1 MM 1 
Buttock Pophteal Length I N 414-4394 MM ’ 431s V/fMj 
Chest Depth 

A 
0 1753- 1905 IGAl 180 34 MM 

1 Foot Length i p 1 2185-233 7 MM 228 6 M.M 
Buttock to Knee Pivot Length R 4572 -482 6 MM 372 43 MM 

1 Head Breadth S 137 1 - 137 3 Mb1 1 14224 MM 
j Head Depth 

/ I 

I T I 1778- 188 iMM ( 185 42 MM 1 
/ 

Hip Breadth 1 u 
1 

/ 2997-3149 MM 307 34 Mb1 
Shoulder Breadth v j 3505-3657 MM 353 06 MM 1 

I  I  

Foot Breadth W 78 8 - 94 MM 88 9 MM 1 
Head Circumference X 528 3 548 - 7 MM 541 02 VlM 1 
Chest Cn-cumference with Jacket Y 850 9 - 881 3 MM 876 3 

4 
Mrvl 1 

Waist Circumference Z 7595-7899 MM 777 24 MM , i’ 
I Ref Location for Chest I / 2997-3099 MM 304 s MLM 

3 
Circumference I / 

I 
Ref Locatlon for Waist j BB 160- 1702 MIM I 165 I IMM / Circumference 

I i 

DUMMY NIEETS SPECIFICATION 

TECHNICIAY: 

c 



TRANSPORTATION RESEARCH CENTER INC. 

HEAD DROP TEST 

HYBRID III SMALL FEMALE 20-AUG-01 

TRC INC. TEST NO: 416ClOHD9 572 0 SN416 HEAD DROP CAL 10 

---------------------------------------------------------------------- 

I 
I I 

TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS / ______---------------------- ----------------------------=======================~================== 
I I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.1 DEG. C I 
-____----------------------------------------------------------------- 
I 
IRELATIVE HUMIDITY I 10 - 70 x I 65.0 X I 
______---------------------------------------------------------------- 
I I I I 
IPEAK RESULTANT ACCELERATION1 250 - 300 G 1 254.51 G 
---------------------------------------------------------------------- 

I I I I 
IPEAK LATERAL ACCELERATION 1 15 G MAX 7.73 G 
---___---------------------------------------------------------------- 
I 

I 
I I 

IIS ACCELERATION CURVE 
IUNIMODAL? I YES I YES I 
-----_---------------------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 082001.1258;l 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III SMALL FEMALE 20-AUG-01 

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 416ClONFl 572 0 SN416 NECK FLEX. CAL10 
---------------------------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS I 
==========================pI=-===o==a============------======================= 
I 
ITEMPERATURE 

I 
1 20.6-22.2 DEG. C 1 21.1 DEG. C i 

I I I I 
IRELATIVE HUMIDITY 10 - 70 % 65.0 X 
-------____----------------------------------------------------------- 
I I I I 
IIMPACT VELOCITY 1 6.89 -7.13M/S I 7.06 M/S 
------_-__------------------------------------------------------------ 
I 1 10 MS 1 2.0 - 2.5 M/S I 2.37 M/S I 
1 INTEGRATED ----------__________------------------------------ 
I PENDULUM I 20 MS I 4.0 - 5.0 M/S I 4.66 H/S I 

I VELoCITY 
--------____________------------------------------ 
1 30 MS I 5.8 - 7.0 M/S I 6.74 M/S I 

r============================p==============------====================== 
IPEAK D-PLANE 
IROTATION I 

I 
77 - 91 DEG. 83.51 DEG. / 

-------_-___---------------------------------------------------------- 
[PEAK MOMENT DURING 

I 
I 

[ROTATION INTERVAL 69 - 83 NM 79.09 NM i 
-------_______-------------------------------------------------------- 
IPOSITIVE MOMENT DECAY TIME ] I I 
IT0 10 NM f 80 - 100 MS I 88.32 MS I 
-------_--__---------------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 082001.1334;1 
/ / - 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III SMALL FEMALE 20-AUG-01 

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 416ClONEl 572 0 SN416 NECK EXT. CAL 10 
---------------------------------------------------- ------------------ 
I TEST PARAHETER 1 SPECIFICATION 1 TEST RESULTS [ 
If==IIIPID==I==PI=H=I=SIP=t====P=I-- ----_ ---1====I=11=1====30==I-f=T= 
I I I I 
/TEMPERATURE 1 20.6 - 22.2 DEG. Cl 21.1 DEG. C I 
------______---------------------------------------------------------- 
I I 
/RELATIVE HUMIDITY I 10 - 70 x I 65.0 X I 
-------_-_-_---------------------------------------------------------- 
I I I 
/IMPACT VELOCITY I 5.95 - 6.19 M/S 1 6.19 H/S i 
---------------------------------------------------------------------- 
I I 10 MS I 1.5 - 1.9 H/S I 1.70 M/S I 
1 INTEGRATED -----------_________------------------------------ 
) PENDULUM 1 20 MS 1 3.1 - 3.9 M/S I 3.46 M/S I 

I VELoC1TY 
------------________------------------------------ 
1 30 MS 1 4.6 - 5.6 M/S 1 5.13 M/S I 

fl===~===E1S=-----=========='==1========================================= 
IPEAK D-PLANE I I I 
/ROTATION I 99 - 114 DEG. 1 106.29 DEG. I _-_---________-_------------------------------------------------------ 
IPEAK MOMENT DURING I I 
IROTATION INTERVAL I -53/-65 NM / -60.95 NM I ------------------------------------------- ______--------------------- 
(NEGATIVE MOMENT DECAY TIME / I I 
[TO -10 NM LEVEL 94 -114 MS 1 101.76 MS I 
-------_------------------------------------- ______------------------- 

TEST MEETS SP 

TECHNICIAN RUN NUMBER: 082001.1402;1 
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TRANSPORTATION RESEARCH CENTER INC. 

THORAX IHPACT TEST 

HYBRID III SMALL FEMALE 21-AUG-01 

TRC INC. TEST NO: 416ClOTHl 572 0 SN416 THORAX CAL10 

_-_-_-______-_-------------------------------------------------------- 
I I I 
1 HIGH SPEED TEST 1 

I I --------_-___-_ I 
TEST PAP&METER 1 SPECIFICATION [ TEST RESULTS 

============p==p====21===p==IDpI=====~======-----============================== 
I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C 1 21.7 DEG. C I 
_-_-_-______-_-------------------------------------------------------- 
I I I 
/RELATIVE HUMIDITY 10 - 70 % 59.0 % I 
-------------_-------------------------------------------------------- 
I I I 
JPENDULUM VELOCITY 1 6.59 - 6.83 M/S 1 6.62 M/S I 
---------------------------------------------------------------------- 

IMAXIMUM DEFLECTION I 
I 

50 - 58 MM 55.0 MM I 
-------------_-------------------------------------------------------- 
IPEAK RESISTIVE FORCE I I 
IDURING DEFLECTION INTERVAL f 3900 - 4400 N 1 4214. N I 
-------------_-------------------------------------------------------- 
I 

I 
I 

IINTERNAL HYSTERESIS 69% - 85% I 73.0% I 
---------------------------------------------------------------------- 
IPEAK FORCE x DURING I I I 
118 HM & SO MM DEFLECTION ( <= 105% I 94.5 x I 
---------------------------------------------------------------------- 

TECHNICIAN RUN NUHBER: 0821OL.1514;1 
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TR-i>SPORTATIOW RESEARCH CENTER INC. 

TORSO FLEXION TEST 

HYBRID III SMALL FEMALE 

CAL DATE: 20-Aug-01 

TRC, I\C. TEST NO: 416ClOTFl 572 0 SN 416 TORSO FLEX CAL 10 

TEST PARAMETER SPECIFICATION TEST RESULTS 

TEMPEUTURE 139-256DEG C 21 1 DEG C 

+ RELATIVE HUMIDITY lo-70% 

/ IhITIAL 4NGLE OF <= 20 DEG 

65 % 

+ 

UWSCPPORRTED DUMMY REFERENCED 
I 
! TO VERTICAL 

MAXIMUM FORCE AT 45 DEG , 

DURING 10 SECOND PERIOD I 320 -390 N 

9 DEG 

335 N 
I 

RETURN ANGLE @ 3MINUTES I +- 8 DEG OF ’ 
I I 
/ INTIAL ANGLE 12 DEG 
/ I 

TEST MEETS SPECIFICATIONS 



TRANSPORTATION RESEARCH CENTER INC. 

LEFT KNEE IHPACT TEST 

HYBRID III SMALL FEHALE 15-AUG-01 

TRC INC. TEST NO: 416ClOLKl 572 o SN416 LEFT KNEE CAL10 

---------__----------------------------------------------------------- 
I TEST PARAHETER 1 SPECIFICATION 1 TEST RESULTS 1 
=='====================P===Ip=-=='==o=========================~===== 
I 
ITEMPERATURE 

I I I 
1 18.9-25.6 DEG. C 1 21.1 DEG. C I 

---------_----------_____^_______ _______________---------------------- 

IRELATIVE HUHIDITY 
I I 
1 10 - 70% I 54.0 x I 

----------------^------------------------------------------~---------- 
I I I 
IPROBE VELOCITY 1 2.07 - 2.13 M/S 1 2.09 H/S I 
---------------------------------------------------------------------- 
I I I 
IPEAK KNEE IHPACT FORCE 3400 - 4200 N 1 3749.8 N / 
13.0 KG PENDULUH 

j 
I I 

---------------------------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 081501.1105;1 

f 
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TRANSPORTATION RESEARCH CENTER INC. 

RIGHT KNEE InPACT TEST 

HYBRID III SMALL FEMALE 15-AUG-01 

TRC INC. TEST NO: 416ClORKl 572 0 SN416 R-KNEE CAL10 

---------_------------------------- ___________------------------------ 
I TEST PARAMETER 1 SPECIFICATION ) TEST RESULTS I 
=====f=======================================================~======== 
I 
ITEMPERATURE 

I I I 
1 18.9-25.6 DEG. C { 21.1 DEG. C 1 ---------------------------------------------------------------------- 

I 
I 

I 
IRELATIVE HUHIDITY 10 - 7oz I 54.0 x I 
--------------------------------- ______________----------------------- 
I I I 
/PROBE VELOCITY 2.07 - 2.13 H/S 1 2.09 H/S I 
---------_---_------------------ ______________------------------------ 
I 
IPEAK KNEE IMPACT FORCE I 

I I 
3400 - 4200 N 1 3796.3 N 

13.0 KG PENDULUH I I f 
---------------------------------------------------------------------- 

TEST NEETS SPECIFICATIONS 

RUN NUHBER: 081501.1116;1 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III SMALL FEMALE 16-AUG-01 

LEFT KNEE 
TRC INC. TEST NO: 416ClOLSl 572 o SN416 LEFT SLIDER CAL10 

---------------------------------------------------------------------- 

I i 
I I 

TEST PARAMETER SPECIFICATION 1 TEST RESULTS 
------- -------==I============================--- ___==1==33=1========I==DI============ 
I I I I 
/TEMPERATURE 1 18.9-25.6 DEG. C I 22.2 DEG. C 
-------___-_---------------------------------------------------------- 
I I I 
IRELATIVE HUMIDITY 1 10 - 70 x 1 62.0 % 
---------------------------------------------------------------------- 
I I I I 
IPENDULUM VELOCITY 1 2.70-2.80 M/S 1 2.78 M/S 
------_-_---------_--------------------------------------------------- 
I 

I 
I I 

[PEAK DISPLACEMENT 12.7 - 15.5 MM I 14.3 MM 
--------_---------_____^________________------------------------------ 

TEST MEETS SPECIFICATIONS, 

TECHNICIAN RUN NUMBER: 081601.1306;1 
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TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III SMALL FEMALE 16-AUG-01 

RIGHT KNEE 
TRC INC. TEST NO: 416ClORSl 572 0 SN416 RIGHT SLIDER 10 

---------------------------------------------------------------------- 
I I I I 
I TEST PARAMETER I SPECIFICATION 1 TEST RESULTS 1 
DP========f===l========== -----_______________------------------------- -----_______________------------------------- 
I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C I 21.7 DEG. C I 
---------------------------------------------------------------------- 
I I I 
IRELATIVE HUMIDITY I 10 - 70 % 1 64.0 3: I 
-----------__--------------------------------------------------------- 
I I 

I 
I 

IPENDULUH VELOCITY 1 2.70-2.80 H/S 2.77 H/S 
--__---__--__---_----------------------------------------------------- 
I 
/PEAK DISPLACEMENT 1 

I I 
12.7 - 15.5 MM I 14.8 MM I 

--_----_---_---------------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 081601.1120;3 
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Pre-Test Durnmv Configuration and Perfmmnce Venficatlon Data 

Right Front Passenger Dut-mny S/N* 42 1 

d 



TRAVSPORTATION RESEARCH CE;\tTER IBC. 
HYBRID III SMALL FEXALE EXTERUAL DIMENSIONS 

SI’d: 421 MFG:03 
DATE: 21-4ug-01 

TRC INC. TEST ho: 421C03EDl 5720 SN42lEXT. DIVEhSIOh CAL03 

Chest Depth I O 175 3 - 190 5 MM 183 42 XIbl j 
Foot Length P 2155-233 7 MM 228 6 hfM ’ 
Buttock to Knee Pivot Length R 4.57 2 - 452 6 Mhf I 469 9 MRf / 

i Head Breadth S 137 1 - 147 3 MM 143 78 MM 1 
’ Head Depth T I 177 8 - 188 M;LI 185 42 MM 

Hip Breadth u / 299 7 - 31-I 9 MM 307 34 MliI 
Shoulder Breadth V 350 5 - 365 7 Mb1 , 358 14 MM 
Foot Breadth W 78 8 - 94 MM 88 9 MM 
Head Circumference X 528 3 - 545 7 MM 541 02 wt 
Chest Circumference with Jacket Y 8509-8813 MM 1 869 442 ~LliLI i 

,I[- 
Waist Cmxmference I z 1 7595 - 7899 iMM 752 32 MM 

, Ref Locatlon for Chest AA 299 7 - 309 9 MM 304 8 MM 
’ Circumference , 

Ret‘ Location for Waist BB 160 - 1702 MM 165 1 MM I 
Circumference , 

DUMMY A’IEETS SPECIFICA,JION 

TECHNICIA 6.4 /c-l 



TRC INC. 

TRANSPORTATION RESEARCH CENTER INC. 

HEAD DROP TEST 

HYBRID III SMALL FEMALE 16-AUG-01 

TEST NO: 421C03HD4 572 0 SN422 HEAD DROP CAL 3 

------------------_------------*------ ________------------------------ 

I 
I I I 

TEST PARAHETER 1 SPECIFICATION I TEST RESULTS 
========z======r==PPI=I='====-=o=='------- l===I------r=II=------====== -_-m-e 
I I I 
(TEMPERATURE 1 18.9-25.6 DEG. C 1 22.2 DEG. C I 
---------__-__------------------------ ____________-------------------- 
I I 
IRELATIVE HUMIDITY I 10 - 70 % I 64.0 % 
---------_----------_______________^____------------------------------ 

I 
IPEAK RESULTANT ACCELERATIONI 

I I 
250 - 300 G 1 251.91 G 

-------------------------------------------------- __---------^-------- 

I I I 
/PEAK LATERAL ACCELERATION 1 15 G MAX I 6.74 G I 
-----_----------------------------------------- ___-------------------- 

I 
(IS ACCELERATION CURVE I I I 
IUNIHODAL? YES YES 
---------_--_-----_-______________^_____------------------------------ 

TEST MEETS SPECIFICATIONS 

TECHNICIAN &K &',& RUN 
/ 

NUMBER: 082201.0932;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III SMALL FEMALE 20-AUG-01 

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 421Co3NFlO 572 0 SN421 NECK FLEX. CAL03 
------------------------------------------------ _--------------------- 
I TEST PARAMETER 1 SPECIFICATION ) TEST RESULTS I 
========================I===II=EDPI=======================------===----======== _----- ---- 
l I I I 
[TEMPERATURE 1 20.6-22.2 DEG. C 1 21.7 DEG. C 

I I I I 
IRELATIVE HUMIDITY 10 - 70 % 1 640.0 % 
------_________------------------------------------------------------- 
I I I I 
/IMPACT VELOCITY 1 6.89 - 7.13 M/S I 7.06 M/S 
---------------------------------------------------------------------- 
I 1 10 MS I 2.0 - 2.5 M/S I 2.35 M/S I 
j ;Ng;En’“” ---------___________------------------------------ 

1 20 MS 1 4.0 - 5.0 M/S 1 4.65 M/S I 

I VELoC1TY 
---------______ _____________---------------------- 
1 30 MS 1 5.8 - 7.0 M/S I 6.78 M/S I ----__ ======-----=====================================================------ 

IPEAK D-PLANE 
IROTATION I 

I 
77 - 91 DEG. I 82.95 DEG. I 

--------_------------------------------------------------------------- 
IPEAK MOMENT DURING I 

I 
I 

[ROTATION ITNERVAL 69 - 83 NM 72.53 NM 
---------------------------------------------------------------------- 
IPOSITIVE MOMENT DECAY TIME 1 I 
/TO 10 NM LEVEL 80 - 100 MS / 89.04 MS I -------_-_--------_--------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICIAN , RUN NlJMBER: 082201.1439;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III SMALL FEHALE 20-AUG-01 

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER 

TRC INC. TEST NO: 421C03NEl 572 0 SN421 NECK EXT. CAL 3 
------------------------------------------------- -----------------___- 
I TEST PARAMETER I SPECIFICATION 1 TEST RESULTS I 
==============E===========PIZ===0-================================~========= 
I I I I 
/TEMPERATURE 1 20.6 - 22.2 DEG. Cl 21.7 DEG. C I ----------__---------------------------------------------------------- 

~RELATIVE HUMIDITY 
I I I 

10 -70% I 67.0 X I -----------_---------------------------------------------------------- 
I I I 
IIMPACT VELOCITY I 5.95 - 6.19 M/S I 6.14 U/S I 
---------------------------------------------------------------------- 
I I 10 NS I 1.5 - 1.9 n/s I 1.78 M/S I 
1 INTEGRATED -------------_______------------------------------ 
1 PENDULUM I 20 NS I 3.1 - 3.9 n/s I 3.70 H/S I 
1 VELOCITY ---------___-_______------------------------------ 
I 1 30 MS I 4.6 - 5.6 H/S 1 5.47 H/S I ===========-----====================================================== 
/PEAK D-PLANE I I 
IROTATION I 99 - 114 DEG. 1 106.13 DEG. I 
---------------------------------------------------------------------- 
/PEAK MOMENT DURING 

i 
I I 

/ROTATION INTERVAL -53 / -65 NM 1 -57.22 NM 
----------------^----------------------------------------------------- 
INEGATIVE NOMENT DECAY TIME / 
IT0 -10 NH LEVEL 94 - 114 ns 1 101.12 MS I 
---------------------------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

TECHNICI@& RUN NUMBER: 082001.0852;1 
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TRANSPORTATION RESEARCH CENTER INC. 

THORAX IMPACT TEST 

HYBRID III SMALL FEMALE 21-AUG-01 

TRC INC. TEST NO: 421C03THl 572 0 SN421 THORAX CAL3 

I I I I 
1 HIGH SPEED TEST 1 I -..------------- I I 

TEST PARAMETER I SPECIFICATION 1 TEST RESULTS 
=============================S==P==P==================---- ----=====p============ 
I I I I 
[TEMPERATURE 1 20.6-22.2 DEG. C 1 21.7 DEG. C I 

I 
/RELATIVE HUMIDITY 10 - 70 % 62.0 X 
---------------------------------------------------------------------- 
I I I I 
IPENDULUM VELOCITY 1 6.59 - 6.83 H/S 1 6.71 M/S I 

I I 
lMAXIMUM DEFLECTION I 50 - 58 NH 50.8 MM 

[PEAK RESISTIVE FORCE I I 
1 DURING DELFECTION INTERVAL1 3900 - 4400 N 1 4188. N I 

I 
IINTERNAL HYSTERESIS 69% - 85% 
---------------------------------------------------------------------- 
/PEAK FORCE DURING 
118 TO 50 MM DEFLECTION I 

I 
<= 105x 102% I 

---------------------------------------------------------------------- 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 082101.1353;1 
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TRQSPORTATIOh RESEARCH CEBTER IhC. 

TORSO FLEXION TEST 

HEIBIUD III SMALL FEMALE 

CAL DATE: 20-4ug-01 

TRC, INC. TEST NO: 421C03TFl 572 0 SN 421 TORSO FLEX CAL 03 

TEST PARAMETER 1 SPECIFICATION TEST RESULTS 

TEMPERATURE 189-256DEG C 211DEGC ’ 

RELATIVE HXJMIDITY lo-70% 65 % I 

’ INITIAL ANGLE OF <=20DEG ’ 

UNSUPPORRTED DUMMY REFERENCED 4 DEG 

I 
TO VERTICAL 1 

MAXIMUM FORCE AT 4.5 DEG 

DURING 10 SECOND PERIOD 320 -390 N 342 N , 

RETURN ANGLE @ 3MINUTES +/- 8 DEG OF 

INTIAL ANGLE 2 DEG 

TEST MEETS SPECIFICATIONS 



TRANSPORTATION RESEARCH CENTER INC. 

LEFT KNEE IMPACT TEST 

HYBRID III SMALL FEMALE 15-AUG-01 

TRC INC. TEST NO: 421CO3LKl 572 0 SN421 LEFT KNEE CAL3 

---------------------------------------------------------------------- 

I TEST PARAHETER 1 SPECIFICATION 1 TEST RESULTS 1 

I I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C 1 21.7 DEG. C 
---------------------------------------------------------------------- 

I 
IRELATIVE HUMIDITY 

I 
10 - 70 x I 56.0 % 

-------------------------------------------------- _____--------------- 

I I I I 
JPROBE VELOCITY 2.07 - 2.13 M/S 1 2.09 M/S 
------------------------------------------------ ___------------------- 

I I I 
IPEAK KNEE IMPACT FORCE 1 3400 - 4200 N 1 3819.0 N 13.0 KG PENDULUM 

I 

TEST MEETS SPECIFICATIONS 

TECHNICIAN RUN NUMBER: 081501.1012;1 

c 
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TRANSPORTATION RESEARCH CENTER INC. 

RIGHT KNEE IMPACT TEST 

HYBRID III SMALL FEMALE 15-AUG-01 

TRC INC. TEST NO: 421CO3RKl 572 0 SN421 R-KNEE CAL3 

---------------------------------------------------------------------- 
I TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS [ 
==============='==========='=====-o================================~====== 
I I I 
ITEMPERATuRE 1 18.9-25.6 DEG. C I 21.7 DEG. C I 
-------_____---------------------------------------------------------- 
I I I I 
IRELATIVE HUMIDITY I 10 - 70 x 56.0 % 
-------____----------------------------------------------------------- 
I I 
IPROBE VELOCITY I 2.07 - 2.13 M/S 1 2.09 M/S I 
--------------------------------------------- _---a --we- -------------^- 
I I I I 
[PEAK KNEE IMPACT FORCE 1 3400 - 4200 N 1 3925.7 N 
13.0 KG PENDULUM I I 
--------------------------------------------- _____--_----------_------ 

TEST MEETS SPECIFICATIONS 

TECHNICIAN 
c 

c,,/-d _ RUN NUMBER : 081501.1030;1 

E 







TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III SMALL FEMALE 16-Am-01 

LEFT KNEE 
TRC INC. TEST NO: 421CO3LSl 572 0 SN421 LEFT SLIDER CAL3 

---------------------------------------------------------------------- 

TEST PARAMETER 
I I 
I SPECIFICATION 1 TEST RESULTS I 

I I 
1 18.9-25.6 DEG. C 1 21.7 DEG. C 

---------------------------------------------------------------------- 

I I I 
IRELATIVE HUMIDITY I 10 - 70 x 1 65.0 X 
----------------------------------------------- ______----------------- 

I I I I 
lPENDULUH VELOCITY t 2.70-2.80 M/S 1 2.79 M/S I 
--------------------------------------------------- ____--------------- 
I I I 
/PEAK DISPLACEMENT 1 12.7 - 15.5 MM 1 14.5 MM r 
---------------------------------------------------------------------- 

TECHNICIAN RUN NUMBER: 090401.0859;2 









TRANSPORTATION RESEARCH CENTER INC. 

KNEE SLIDER TEST 

HYBRID III SMALL FEMALE 16-AUG-01 

RIGHT KNEE 
TRC INC. TEST NO: 421C03RSl 572 0 SN421 RIGHT SLIDER CAL3 

----------------------------------------- ________--------------------- 

I 
I I I 

TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 1 
===============r============'-=============--------===================== 
I I I I 
lTE?lPERATURE 1 18.9-25.6 DEG. C I 21.7 DEG. C 1 
---------------------------------------------------------------------- 
I I I 
IRELATIVE HUMIDITY 1 10 - 70 x 1 60.0 % I 
---------------------------------------------------------------------- 
I I I 
IPENDULUM VELOCITY 1 2.70-2.80 H/S 2.75 H/S I 
-------------------------------------------- _______-_----------------- 
I I I 
IPEAK DISPLACEMENT 12.7 - 15.5 MM 1 14.9 ?iff f 
--------------------_____^______________----- ______------------------- 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 081601.1557;1 
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Pre-Test Dummy ConfiguratIon and Perfommce Venficatlon Data 

%ght Rear Passenger Dummy S/N 088 



TRANSPORTATION RESEARCH CENTER I\rC. 
HYBRID III SIX-YEAR-OLD EXTER~NAL DIMENSIONS 

SN: 088 MFG: FTSS 
DATE:13-Aug-01 

TRC INC. TEST NO: 088C06EDl 372X SN 088 EXT. DIFIENSIOR( CAL 06 

Pophteal Height 
Knee to Floor Height 

i L 269 2 - 289 6 MM ( 279 J wvf 
I - I M 307 4 322 6 IMM / 320 03 MM 

1 

Buttock Pophteal Length u 320 0 - 340 4 MlM 337 66 MM 
Chest Depth 0 1 1396-1418 124 62 M,M I MM 1 
Foot Length P i 1702- 18.54 MM 177 8 MM 

, Buttock to Knee Pivot Length R 343 9 363 3 - MM / 358 14 LlM / 
1 Head Breadth S 137 1 147 3 - MM 139 7 , MM, 
/ Head Depth T 1676- 1778 MM; 175 26 MM / 
1 HIP Breadth U 208 3 - 223 5 220 98 VM 
1 

Mb1 / 
Shoulder Breadth V I 1 259 1 - 274 3 MM / 1 269 24 MM 

I 

Foot Breadth W 623-775 MM 76 2 VM 1 
Head Cncumference X 510 5 - 530 9 MM 520 7 MM 
Chest Cmxmference with Jacket Y 596 9 - 622 3 MM 612 14 MM 1 
Waist Circumference Z 558 8 - 584 2 MM ) 574 04 MM 
Reference Locatlon for Chest I AA 325 1 - 335 3 MM I 330 2 M-M 1 
Circumference I / 

Reference Location for Waist BB 
i 

153 7 - 163 9 MM 160 02 MM 
Circumference / 1 

DUMMY MEETS SPECIFICATION 

TECHNICIAN: 

I 

- \ 



TRANSPORTATION RESEARCH CENTER INC. 

HEAD DROP TEST 

HYBRID III SIX YEAR OLD 07-AUG-01 

TRC INC. TEST NO: 088C6HD2 572 N SN088 HEAD DROP CAL6 

----------------_----------------------------------------------------- 
I I I I 
1 TEST PARAMETER 1 SPECIFICATION 1 TEST RESULTS 
==================o=I=================================================== 
I I I 
ITEMPERATURE 1 18.9-25.6 DEG. C j 21.7 DEG. C f 
-------------___----------------------------------------------- --a---- 
l 

I I 
I 

/RELATIVE HUMIDITY 10 - 70 % 59.0 x 
---_-------___-------------------------------------------------------- 
I I I 
[PEAK RESULTANT ACCELERATION1 

I 
245 -300G 1 263.15G I 

---------------------------------------------------------------------- 

I I 
[PEAK LATERAL ACCELERATION 1 

I 
15 G MAX I 4.42 G I 

---------__----------------------------------------------------------- 
I 

/ 
I 

IIS ACCELERATION CURVE / 
(UNIMODAL? I YES I YES I ----------__---------------------------------------------------------- 

TEST HEETS SPECIFICATIONS 

TECHNICIAN RUN NUBBER: 080701.1038;1 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III SIX YEAR OLD 13-AUG-01 

NECK FLEXION TEST 

TRC INC. TEST NO: 088C6NF7 572 N SN088 NECK FLEX.CAL6 
_--------------------------------- ----__________---------------------- 
I TEST PARAMETER 1 SPECIFICATION J TEST RESULTS I 
====================I=f===========--------------------------------------- ______________-------------------- 
I I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C 1 21.7 DEG. C I _--------------------------------------------------------------------- 
I 
IRELATIVE HUMIDITY I 10 - 70 x I 60.0 X I 
------_--------------------------------------------------------------- 
I I I 
[IMPACT VELOCITY 1 4.83 - 5.07 M/S 5.07 M/S I 
---------------------------------------------------------------------- 
I 1 10 MS f 1.2 - 1.6 M/S I 1.54 M/S I 
1 INTEGRATED --------------______------------------------------ 
) PENDULUM 1 20 MS 1 2.4 - 3.4 M/S 1 3.10 M/S I 

I VELoCITY 
------------_-______------------------------------ 
I 30 MS I 3.8 - 5.0 M/S I 4.50 n/s I 

PESI=IIIDII==rX==PIII==131=IPIPPID==-====~==--================- -II====sPI=r=l=DIIPI 
[PEAK D-PLANE 
IROTATION I 74 - 92 DEG. 1 74.98 DEG. I 
---------------------------------------------------------------------- 
(PEAK MOMENT DURING 

I 
I 

/ROTATION INTERVAL 27 -33 NM 31.89 NM ! 
_--___-_-_-_-_-_------------------------------------------------------ 
IPOSITIVE MOMENT DECAY TIME I I I 
ITO 5 NM LEVEL I 103 - 123 MS 1 104.80 MS I 
--------------------______________^_____------------------------------ 
ITIME OF PEAK ROTATION I I 
(AFTER PEAK MOMENT 

1 
10 -22MS i 19.76 MS I 

_--__--___-___-_------------------------------------------------------ 

TEST MEETS SPECIFICATIONS 

RUN NUMBER: 081301.1935;4 
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TRANSPORTATION RESEARCH CENTER INC. 

HYBRID III SIX YEAR OLD 13-AUG-01 

NECK EXTENSION TEST 

TRC INC. TEST NO: 088C6NE4 572 N SN088 NECK EXT.CAL6 
---------------------------------------------------------------------- 
I TEST PARAMETER I SPECIFICATION 1 TEST RESULTS 1 
Er======'P===I=E=====3======='==E================~======= ======= 
I I I I 
ITEMPERATURE 1 20.6 - 22.2 DEG. Ci 21.7 DEG. C I 
----------_-----_--------------------- _________---_------------------- 
I I 
/RELATIVE HUHIDITY I 10 - 70% I 60.0 X I 
---------------------------------------------------------------------- 
I I I I 
[IMPACT VELOCITY 1 4.18 - 4.42 M/S 1 4.38 H/S 
---------------_------------------------------------------------------ 
I I 10 MS I 1.0 - 1.4 M/S I 1.22 n/s I 
1 INTEGRATED -------------_______------------------------------ 
1 PENDULUM 1 20 MS 1 2.2 - 3.0 M/S I 2.55 U/S I 

I VELoCITY 
-------------_______------------------------------ 
1 30 MS 1 3.2 - 4.2 H/S ( 3.79 M/S I 

======================================p=============================== 
IPEAK D-PLANE I 
IROTATION I 85 - 103 DEG. I 85.53 DEG. I 
---------------------------------------------------------------------- 
IPEAK MOMENT IN I I 
[ROTATION INTERVAL -19 / -24 NM 1 -24.22 NH * ! 
---------------_------------------------------------------------------ 
INEGATIVE MOMENT DECAY TIME I I 
IFROM PEAK TO 5 NM I 123 - 147 MS 127.04 HS I 
---------------_------------------------------------------------------ 

RUN NUHBER: 081301.1856;1 
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TRANSPORTATION RESEARCH CENTER INC. 

THORAX IMPACT TEST 

HYBRID III SIX YEAR OLD 13-AUG-01 

TRC INC. TEST NO: 088C6THl 572N SN088 H.S.THOR4X CAL6 

---------------^-----------~------------------------------------------ 
I I I 

1 HIGH SPEED TEST 1 I 
I --------------- I 

I TEST PARAMETER I SPECIFICATION 1 TEST RESULTS 1 

I I I 
ITEMPERATURE 1 20.6-22.2 DEG. C 1 21.7 DEG. C --------------_------------------------------------------------------- 
I 
/RELATIVE HUMIDITY ! 10 - 70 x 1 56.0 % I 
--------------___----------------------------------------------------- 
I 
IPENDULUM VELOCITY 

I I 
1 6.59 - 6.83 M/S 1 6.59 H/S 

I I I I 
/MAXIMUM DEFLECTION [ 38.1 - 45.7 KM 1 41.0 MM I 

IMAXIMUM FORCE IN 
IDEFLECTION INTERVAL I 

I I 
1150 - 1380 N I 1290. N I 

I I I 
IINTERNAL HYSTERESIS 76% - 92% I 78.7% I 
------------------------------------------------ _________------------- 

I I I I 
MAXIUM FORCE X BETWEEN 

I I I I 
12.5 & 38 MM DELFECTION <= 105 % 102 x 

TEST HEETS SPECIFICATIONS 

L&f RUN NUHBER: 081601.1037;l 
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TR4NSPORTATION RESEARCH CENTER I>C. 

TORSO FLEAXION TEST 

HYBRID III SIX-YEAR-OLD 

TRC, IWC. TEST NO: 088C06TFl 

TEST PARAMETER 

TEMPERATURE 

RELATIVE HUMIDITY 

INITIAL ANGLE OF 

T 

T 

r 
U-NSUPPORRTED DUMMY 

, MAXIMUM FORCE AT 45 DEG 

/ DURwIhG 10 SECOND PERIOD 

RETURN ANGLE 

TEST MEETS SPECIFICATIONS 

CAL DATE: 07-.4ug-01 

572 h SN088 TORSO FLEX C4L 06 

SPECIFICATION I TESTRESULTS 1 

206-222DEG C I21 7DEG C 

I 

IO-70% 156% I 

<= 22 DEG 

REFERENCED 

TO VERTICAL 

147 - 200 N 

+/- 8 DEG OF 

INTIAL ANGLE 

6 DEG 

191 3 N I 



Appendix D 

Test Equipment and Instrumentation Cahbrahon Information 

D-l 



Report Sign Conventton 
SAE 5211 MAR95 

Accelerometers* +X Forward 

+Y * Rrghtward 

+Z- Downward 

Potentiometers. +Chest lon,oltudinal deflectton: Outward 

+Chest lateral deflection Leftward 

+Seat belt dqlacement: Outward 
+Seat belt extension: Elongatron 

+Knee shder displacement: Dtstance between femur and trbta 

mcreased (In relatron to a seated 

dumw) 
Rotation potentiometers 

+About the X-axes: Left foot-eversion 

Right foot-inversion 

+About the Y-axrs Left/right foot-dorstflexron 

+About the Z-axes: Left foot-internal 

Rrght foot-external 

Load cells +Femur force* Tension 

+Seat belt force- Tension 

+Bamer force. Tenslon 

Neck load cells: +X force: Head pushed rearward 

+Y force: Head pushed leftward 

+Z force: Head pulled upward (tension on neck) 

+X moment: Left ear rotatmg toward left shoulder 

+Y moment: Chin rotating toward chest 

+Z moment: Chm rotatmg toward left shoulder 

Ttbla load cells: +X force: Ankle forward, knee rearward 

+Y force: Ankle rightward, knee leftward 
+Z force: Tension 

+X moment. Bottom of trbla moving leftward 

+Y moment: Bottom of nbra moving rearward 

c 



Frequency ResDonse Classes 
SAE 5211 MAR95 

Typical Test Measurements 

Vehicle Structural Accelerations for use in* 

Total vehicle compmson 

Collision simulabon input 

Component analysis 

Integration for velocity or displacement 

Bamer Face Forces 

Belt Restraint System Loads 

Anthropomorpiwz Test Dewce 

Head accelerahons (linear and angular) 

Neck 

Forces 

Moments 

Thorax 

Spine accelerations 

Rib accelerations 

S temum accelerations 

Deflections 

Lumbar 

Forces 

Moments 

Pelvis 

Accelerations 

Forces 

Moments 

Femur/K.nee/T~bia/An.kle 

Forces 

Moments 

Displacements 

Sled Accelerations 

Steenng Column Loads 

Head form Accelerations 

Channel Class 

60 

60 

600 

180 

60 

60 

1000 

1000 

600 

180 

1000 

1000 

180 

1000 

1000 

1000 

1000 

1000 

600 

600 

180 

60 

600 

1000 



The dxectlon column on the following sheets describes the transducer output as mounted 

and wued m the test location. See Report Sign Conbentlon sheet for descnptlon of data 

output as presented in the report* channels were adJusted tn post-acqulsltlon processmg to 

conform to 5211 MAR95 
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S 16. Test procedures for ngld bamer test requrrements usmg 5’ percentile adult female 
dumnues 

S 16 1 General nrovtsrons. Crash testmg to detennme comphance wnh the requn-ements 
of S 15 of this standard IS conducted ds specified m the followmg paragraphs (a) and (b) 

(a) Belted test Place a 49 CFR Part 572 Subpart 0 j* percentile adult female test 
dummy at each front outboard seatmg posrtron of a vehicle, m accordance with the 
procedures specified rn 516.3 of this standard. Impact the vehicle travehng longrtudmally 
forward at any speed, up to and including 48 km/h (30 mph), mto a fixed ngrd bamer that 1s 
perpendicular wlthm a tolerance of f 5 degrees to the lme of travel of the vehrcle under the 
applicable condmons of S 16 2 d thrs standard 

(b) Unbelted test. Place a 49 CFR Part 572 Subpart 0 5* percentile adult female test 
dummy at each front outboard seatmg posmon of a vehicle, m accordance with the 
procedures specified m S 16 3 of this standard, except S 16 3 5 Impact the vehicle traveling 
lon~tudmally forward at any speed, from 32 km/h (20 mph) to 40 km/h (25 mph), mclusrve, 
mto a fixed ngrd bamer that 1s perpendicular wnhm a tolerance of & 5 degrees to the line of 
travel of the vehicle under the apphcable condmons of S16 3 of thrs standard. 

S 16.2 Test condmons. 
S 16 2 1 The vehrcle, mcludmg test devrces and mstrumentatlon, IS loaded as m S8 1.1 
S16.2.2 Movable vehicle windows and vents are placed m the fully closed poslhon, 

unless the vehicle manufacturer chooses to specify a different adjustment positron pnor to 
the rime the vehicle 1s cernfied. 

S16 2.3 Convertrbles and open-body type vehicles have the top, if any, in place in the 
closed passenger compartment configuranon. 

S16 2.4 Doors are fully closed and latched but not locked. 
S16 2 5 The dummy IS clothed in form frttmg cotton stretch garments with short sleeves 

and above the knee length pants. A size 7%W shoe whch meets the configuration and size 
specifrcatrons of MIL-S-21711E (see S4.7) or Its equivalent IS placed on each foot of the test 
dummy. 

S16.2.6 Lrmb joints are set at one g, barely restrainmg the weight of the hmb when 
extended honzontally Leg jomts are adjusted wnh the torso m the supme posmon. 

S 16 2 7 Instrumentahon shall not affect the motion of durmrues dunng Impact. 
S16.2 8 The stabrhzed temperature of the dummy IS at any level between 20 6” C and 

22 2” C (69” F to 72” F). 
S 16.2.9 Steering wheel adjustment 
S16 2.9.1 Adjust a t&able steering wheel, if possrble, so that the steenng wheel hub is at 

the geometric center of its full range of cinving posrhons. 
S 16.2 9 2 If there IS no settmg detent at the rrud-posmon. lower the steenng wheel to the 

detent just below the nud-posluon. 
S16.2.9 3 If the steenng column is telescopmg, place the steering column m the 

mrd-posruon. If there IS no rind-posmon, move the steenng wheel rearward one posrtron 
from the rrud-posmon 

S 16 2 10 Dnver and passenger seat set-up 
S 16 2.10.1 Lumbar sunuort adiustment. Posrtion adjustable lumbar supports so that the 

lumbar support is m its lowest, retracted or deflated adjustment position. 
S 16 2.10.2 Other seat admstments. Position any adjustable parts of the seat that provide 

addrtronal support so that they are m the lowest or most open adyISment position. 

P 



S16 2 10.3 Seat nosrtion adlustment If the passenger seat does not adjust mdependently 
of the dnver seat, the dnver seat posmon shall control the final positron of the passenger 
seat 

S 16 2.10 3 1 If the seat IS adjustable m the fore and aft and/or vertical dIrections, move 
the seat to the rearmost posmon at the full down haght adJustment. If the seat cushion 
adJusts fore and aft, independent of the seat back, set this ZidylStment to the full rearward 
posmon. Tf the seat cushron contams a herght adJustment, mdependent of the seat back, set 
this adjustment to the full down posmon Record a seat cushion reference angle. 

S16.2 10.3.2 Using only controls wmch move the seat fore and aft, move the seat to the 
full forward posmon If seat adJustments other than fore-aft are present and the seat cushron 
reference angle changes from that measured m S16 2 10 3 1, use those adjustments to 
mamtam as closely as possible the angle recorded m S16 2 10 3 1. 

S16.2 10 3 3 If the seat height IS adjustable, determme the maximum and mmlmum 
heights at thus posltlon, whrle mamtammg, as closely as possible, the angle recorded m 
S 16.2.10 3 1 Set the seat at the rnrdpomt height wnh the seat cushion reference angle set as 
closely as possrble to the angle recorded m S16 2 10 3.1 Mark the location of the seat for 
future reference. 

S16.3 Dummv seatma noslhonmg: procedures The 49 CFR Part 572 Subpart 0 5’ 
percentile adult female test dummy is positioned as follows. 

S16.3 1 General provlslons and defimnons 
S16.3 1.1 All angles are measured wnh respect to the horizontal pIane unless otherwrse 

stated. 
S16 3.1.2 The dummy’s neck bracket IS adlusted to a&n the zero degree index marks. 
S16 3 1 3 The term “midsagittal plane” refers to the verncal plane that separates the 

dummy into equal left and right halves. 
S 16.3 1.4 The term “vertrcal lon~tudmal plane” refers to a vertrcal plane parallel to the 

vehicle’s longtudmal centerhne. 
S 16.3.1 5 The term “verncal plane” refers to a verncal plane, not necessarrly parallel to 

the vehrcle’s longrtudmal centerlme 
S 16.3 1.6 The term “transverse mstrumentanon platform” refers to the transverse 

mstrumentabon surface mstde the dummy’s skull castmg to which the neck load cell 
mounts Thrs surface IS perpendicular to the skull cap’s machmed mferior-supenor 
mountmg surface. 

S 16.3.1.7 The term “thigh” refers to the femur between, but not including the knee and 
the pelvis 

S 16 3 1.8 The term “leg” refers to the lower part of the entire leg mcludmg the knee. 
S 16.3.1 9 The term “foot” refers to the foot mcluding the ankle. 
S16.3 1 .lO The longnudmal centerlme of a bucket seat cushion IS determmed at the 

widest part of the seat cushion. Measure perpendicular to the lon,oltudinal centerhne of the 
vehcle. 

S 16 3.1.11 For leg and thigh angles use the followmg references: 
S16.3.1.11.1 Thrgh - a strarght lme on the thrgh skm between the center of the % - 13 

UNC-2B tapped hole m the upper leg femur clamp (see drawmgs 880105504 (left thigh) 
and 880105505 (right thrgh), upper leg femur clamp) and the knee pivot shoulder bolt (part 
880105-527 m drawing 880105-528R & 528L, sliding knee assy. w/o pot). 



S 16 3 1 11 2 Leg - a stratght lme on the leg skm between the center of the ankle shell 
(parts 880105609 & 633 m drawmg 880105-660, ankle assembly) and the knee pivot 
shoulder bolt (part 880105-27 m drawing 880105-528R & 528L, shdmg knee assy w/o pot) 

S16.3.2 Dnver dummy nosmomng 
S 16 3 2.1 Dnver torso/head/seat back angle rxxitlonlng 

S 16 3 2 1 1 With the seat m the posrtron determmed m S 16 2.10, use only the controls 
which mover the seat fore and aft to place the seat m the rearmost positron, without adjustmg 
mdependent height controls. If the seat cushron reference angle automatically changes as the 
seat 1s moved from the full forward postnon, mamtam as closely as possible the seat cushion 
reference angle m S 16 2 10.3 1, for the final forward postnon when measurmg the pelvic 
angle as specified m S 16 3.2.1 .l 1 

S16 3 2 1 2 Fully rechne the seat back, if adjustable Install the dummy mto the dnver’s 
seat, such that when the legs are posttloned 120 degrees to the thighs, the calves of the legs 
are not touching the seat cushion. 

S16 3 2.1 3 Bucket seats Center the dummy on the seat cushion so that its nudsagrttal 
plane IS vertrcal and comcrdes wnh the verncal lon@tudmal plane through the center of the 
seat cushion. 

S 16 3 2 1 4 Bench seats. Posttron the rmdsagmal plane of the dummy vertrcal and 
parallel to the vehrcle’s longrtudmal centerlme and ahgned with the center of the steenng 
wheel nm. 

S16 3.2.1.5 Hold the dummy’s thrghs down and push rearward on the upper torso to 
maxnruze the dummy’s pelvrc angle. 

S16 3.2 1.6 Place the legs at 120 degrees to the Qughs. Set the untral transverse distance 
between the longrtudinal centerlmes at the front of the dummy’s knees at 160 to 170 mm ( 
6 3 to 6 7 in.), with the thighs and legs of the dummy m verncal planes Push rearward on 
the dummy’s knees to force the pelvis mto the seat so there 1s no gap between the pelvis and 
the seat back or untrl contact occurs between the back of the dummy’s calves and the front 
of the seat cushion. 

S16.3 2.1 7 Gently rock the upper torso relanve to the lower torso laterally m a side to 
side motion three times through a f 5 degree arc (approximately 5 1 mm (2 m) srde to side) 
to reduce fnctron between the dummy and the seat. 

S16.3 2 1.8 Extend the legs shghtly so that the feet are not m contact with the floor pan 
Let the thighs rest on the seat cushion to the extent pernntted by the foot movement. 
Keeping the leg and the thigh m a vemcal plane, place the foot in the vertmal longnudmal 
plane that passes through the centerhne of the accelerator pedal, Rotate the left thtgh 
outboard about the hip unnl the center of the knee IS the same distance from the n-udsagntal 
plane of the dummy as the nght knee + 5 mm (A 0.2 m). Usmg only controls which move 
the seat fore and aft, attempt to return the seat to the full forward posmon. If enher of the 
dummy’s legs first contacts the steenng wheel, then adjust the steenng wheel, if adjustable, 
upward until contact with the steermg wheel 1s avoided. If the steenng wheel IS not 
adjustable, separate the knees enough to avoid steenng wheel contact. Proceed with moving 
the seat forward untrl either the leg contacts the vehicle mtenor or the seat reaches the full 
forward positron. (The nght foot may contact and depress the accelerator and/or change the 
angle of the foot with respect to the leg dunng seat movement ) If necessary to avoid contact 
with the vemcles brake or clutch pedal, rotate the test dummy’s left foot about the leg If 
there IS snll mterference, rotate the left thigh outboard about the hrp the mimmum distance 
necessary to avoid pedal interference. If a dummy leg contacts the vemcle mtenor before the 
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full forward posruon IS attamed, positron the seat at the next detent where there IS no contact 
If the seat 1s a power seat, poslhon the seat to avotd contact whrle assunng that there IS a 
maxrmum of 5 mm (0 2 in.) dtstance between the vehrcle mtenor and the pomt on the 
dummy that would first contact the vehicle mtenor If the steering wheel was moved, return 
rt to the posmon described m S16 2.9. If the steenng wheel contacts the dummy’s leg(s) 
pnor to attamng this posItIon, adjust It to the next higher detent or rf mfirutely adjustable, 
untrl there 1s 5 mm (0 2 m.) clearance between the wheel and the dummy’s leg(s). 

S16 3 2 1 9 For vehicles without adjustable seat backs, adjust the lower neck bracket to 
level the head as much as posstble For vehicles wtth adjustable seat backs, while holding 
the thrghs m place, rotate the seat back forward untrl the transverse mstrumentauon platform 
of the head IS level to wlthm c 5 degrees, makrng sure that the pelvrs does not interfere with 
the seat bight. Inspect the abdomen to ensure that It IS properly mstalled. If the torso 
contacts the steenng wheel, adjust the steenng wheel m the followmg order unhl there 1s no 
contact: telescoping adjustment, lowenng adjustment, rarsmg adjustment. If the vehicle has 
no adjustments or contact wrth the steenng wheel cannot be ehmmated by adjustment, 
posmon the seat at the next detent where there 1s no contact with the steenng wheel as 
adjusted m S16.2.9 If the seat IS a power seat, posttlon the seat to avoid contact while 
assunng that there 1s a maxrmum of 5 mm (0 2 m.) drstance between the steenng wheel as 
adjusted m S16 2.9 and the pomt of contact on the dummy 

S 16.3 2.1 .lO If rt 1s not possrble to achieve the head level wtthm f 5 degrees, mmmuze 
the angle. 

S16.3.2.1.11 Measure and set the dummy’s pelvic angle usmg the pelvic angle gage 
(drawing TE-2504, incorporated by reference in 49 CFR Part 572, Subpart 0, of the 
chapter). The angle shall be set to 20.0 degrees + 2 5 degrees. If this IS not possible, adjust 
the pelvic angle as close to 20 0 degrees as possible while keeping the transverse 
mstrumentation platform of the head as level as possible by adjustments specified m 
S16.3.2.1.9 and S16.3 2.1.10. 

S 16.3 2.1.12 If the dummy 1s contactmg the vehmle mtenor after these adjustments, 
move the seat rearward unul there 1s a maxrmum of 5 mm (0 2 in.) between the contact 
points of the dummy and the interior of the vehicle or rf rt has a manual seat adjustment, to 
the next rearward detent posrhon. If after these adjustments, the dummy contact point IS 
more than 5 mm (0.2 m.) from the vehicle interior and the seat is strll not n-r its forward most 
posmon, move the seat forward untrl the contact point is 5 mm (0.2 m.) or less from the 
vehicle intenor, or rf It has a manual seat adjustment, move the seat to the closest detent 
positron without makmg contact, or until the seat reaches Its forward most positron, 
whichever occurs first. 

S16.3.2.2 Driver foot nosrtroning. 
S16.3 2 2.1 If the vehicle has an adjustable accelerator pedal, adjust rt to the full forward 

position Rest the nght foot of the test dummy on the undepressed accelerator pedal with the 
rearmost pomt of the heel on the floor pan m the plane of the pedal. If the foot cannot be 
placed on the accelerator pedal, set it unhally perpendtcular to the leg and then place rt as far 
forward as posstble m the drrectlon of the pedal centerline with the rearmost point of the heel 
restmg on the floor pan. If the vemcle has an adjustable accelerator pedal and the nght foot 
1s not touching the accelerator pedal when posiuoned as above, move the pedal rearward 
untrl rt touches the nght foot. If the accelerator pedal in the full rearward positron still does 
not touch the foot, leave the pedal in that position. 
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S 16.3.2 2.2 If the ball of the foot does not contact the pedal, change the angle of the foot 
relative to the leg such that the toe of the foot contacts the undepressed accelerator pedal 

S16 3 2.2.3 Place the left foot on the toe board with the rearmost pomt of the heel 
restmg on the floor pan as close as possible to the pomt of mtersechon of the planes 
described by the toe board and floor pan, and not on the wheel-well proJection or foot rest 

S 16 3 2.2.4 If the left foot cannot be posmoned on the toe board, place the foot 
perpendicular to the lower leg centerline as far forward as possible with the heel resting on 
the floor pan. 

S16.3.2 2.5 If necessary to avold contact with the vehicle’s brake or clutch pedal, rotate 
the test dummy’s left foot about the lower leg If there IS still pedal interference, rotate the 
left leg outboard about the hip the mmlmum d:stance necessary to avoid the pedal 
interference If the left foot does not contact the floor pan, place the foot parallel to the floor 
and place the leg as perpendicular to the thigh as possible 

S16 3 2 3 Dnver arm/hand nosltionmg 
S16.3 2.3.1 Place the dummy’s upper arms adjacent to the torso with the arm centerlmes 

as close to a vertical Ion@tudmaI plane as possible 
S16.3 2 3 2 Place the palms of the dummy m contact with the outer part of the steenng 

wheel nm at its horizontal centerlme with the thumbs inside the steenng wheel nm. 
S 16.3 2.3.3 If it IS not possible to posltlon the thumbs mslde the steenng wheel nm at its 

horizontal centerline, then posltlon them above and as close to the horizontal centerlme of 
the steenng wheel nm as possible. 

S 16.3.2.3 4 Lghtly tape the hands to the steenng wheel nm so that if the hand of the 
test dummy IS pushed upward by a force of not less than 9 N (2 lb.) and not more than 22 N 
(5 lb.), the tape releases the hand from the steering wheel nm. 

S 16 3 3 Passenger dummy Doslhoning. 
S16 3 3 1 Passenger torso/head/seat back angle Dosmonmg. 
Sl6.3.3.1.1 With the seat m the poslnon determmed m S16 2 10, use only the controls 

which move the seat fore and aft to place the seat m the rearmost position, wlthout adJustmg 
mdependent height controls. Tf the seat cushon reference angle automatically changes as the 
seat IS moved from the full forward posltlon, mamtain as closely as possible the seat cushion 
reference angle recorded m S 16.2.10 3.1, for the final forward posmon when measunng the 
pelvic angle as specified in S16.3.3.1.11. 

S16.3.3 1.2 Fully recline the seat back, if adjustable. Install the dummy into the 
passenger’s seat, such that when the legs are 120 degrees to the thighs, the calves of the legs 
are not touchmg the seat cushion. 

Sl6.3.3.1.3 Bucket seats. Center the dummy on the seat cushion so that its rmdsa,olttal 
plane IS vertical and comcldes with the vertxal longitudmal plane through the center of the 
seat cushion. 

S16 3.3.1.4 Bench seats. Position the rmdsaglttal plane of the dummy vertxal and 
parallel to the vehxle’s longtudinal centerlme and the same distance from the vehicle’s 
longtudmal centerline as the rmdsagttal plane of the driver dummy 

S16.3.3 1 5 Hold the dummy’s thighs down and pus rearward on the upper torso to 
maxnnize the dummy’s pelvic angle. 

S 16 3.3.1.6 Place the legs at 120 degrees to the thighs Set the mlhal transverse distance 
between the longxtudmal centerhnes at the front of the dummy’s knees at 160 to 170 mm 
(6.3 to 6.7 in.), with the thighs and legs of the dummy in vertxal planes. Push rearward on 
the dummy’s knees to force the pelvis mto the seat so there 1s no gap between the pelvis and 
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the seat back or until contact occurs between the back of the dummy’s calves and the front 
of the seat cushon 

S 16 3 3.1 7 Gently rock the upper torso relative to the lower torso laterally side to side 
three times through at & 5 degree arc (approximately 5 1 mm (2 In.) side to side) 

S16.3 3 1.8 Extend the legs shghtly so that the feet are not m contact with the floor pan. 
Let the thighs rest on the seat cushion to the extent pernutted by the foot movement. With 
the feet perpendicular to the legs, place the heels on the floor pan. If a heel ~111 not contact 
the floor pan, place It as close to the floor pan as possible Using only controls which move 
the seat fore and aft, attempt to return the seat to the full forward position. If a dummy leg 
contacts the vehicle mtenor before the full forward position 1s attamed, posmon the seat at 
the next detent where there IS no contact If the seats are power seats, poslhon the seat to 
avoid contact while assunng that there 1s a maximum of 5 mm (0.2 m ) distance between the 
vehicle mtenor and the point on the dummy that would first contact the vehicle interior. 

S 16 3 3.1 9 For vehicles without adjustable seat backs, adjust the lower neck bracket to 
level the head as much as possible. For vehicles with adjustable seat backs, while holding 
the tighs in place, rotate the seat back forward until the transverse mstrumentaQon platform 
of the head IS level to wlthm & 5 degrees, makmg sure that the pelvis does not interfere with 
the seat bight. Inspect the abdomen to insure that it 1s properly installed 

S16.3 3.1 .lO If it IS not possible to orient the head level w&m -c 5 degrees, mmm-uze 
the angle 

S16 3.3.1 .l 1 Measure and set the dummy’s pelvic angle using the pelvic angle gage 
(drawmg TE-2504, incorporated by reference m 49 CFR Part 572, Subpart 0, of thus 

chapter) The angle shall be set to 20.0 degrees -+ 2.5 degrees. If this IS not possible, adjust 
the pelvic angle as close to 20.0 degrees as possible while keeping the transverse 
mstrumentahon platform of the head as level as possible as specified m S16.3 3.1.9 and 
S16.3.3.1.10. 

S 16.3.3.1.12 If the dummy is contacting the vehicle intenor after these adJustments, 
move the seat rearward until there is a maximum of 5 mm (0.2 m.) between the contact point 
of the dummy and the mtenor of the vehicle or if it has a manual seat adJustment, to the next 
rearward detent poslhon. If after these adjustments the dummy contact pomt IS more than 5 
mm (0.2 m.) from the vehcle intenor and the seat IS still not 111 its forward most position, 
move the seat forward until the contact pomt is 5 mm (0.2 in.) or less from the vehicle 
mtenor, or if it has a manual seat adjustment, move the seat to the closest detent position 
without makmg contact, or untA the seat reaches its forward most position, whichever occurs 

first. 
S16.3.3.2 Passenger foot uosltionmg 
S 16.3.3.2-l Place the passenger’s feet flat on the toe board. 
S16.3.3.2.2 If the feet cannot be placed flat on the toe board, set them perpendicular to 

the leg centerlmes and place them as far forward as possible w1r.h the heels restmg on the 
floor pan. 

S 16.3.3.3 Passenger arm/hand Dosltlomng. 
S16.3.3.3 1 Place the dummy’s upper arms m contact with the seat back and the torso 
S16.3.3.3 2 Place the palms of the dummy in contact wrth the outside of the tighs 
S 16.3.3.3.3 Place the httIe fingers m contact with @the seat cushion. 
S16.3.4 Driver and uassenger adiustabie head restraints. 
S16.3.4.1 If the head restraint has an automatic ad$N.ment, leave it where the system 

positions the restramt after the dummy IS placed in the seat. 



S16.3 4 2 Adjust each head restramt to I& lowest and most forward posmon. 
S16 3 4 3 Measure the vemcal drstance from the top most pomt of the head restranrt to 

the bottom most pomt. Locate a horizontal plane through the rmdpomt of this drstance 
Adjust each head restramt vertically so that this horizontal plane 1s ahgned wtth the center of 
gravity (CG) of the dummy head. 

S16 3 4 3 If the above posrtlon IS not attainable, move the vertrcal center of the head 
restraint to the closest detent below the center of the head CG. 

S 16.3 4 4 If the head restramt has a fore and aft adjustment, place the restramt in the 
forward most postnon or until contact W&I the head 1s made, whlchever occurs first. 

S 16 3 5 Dnver and nassenaer manual belt adtustment (for tests conducted wrth a belted 
dummy) 

S16 3 5 1 If an adjustable seat belt D-nng anchorage exrsts, place rt m the 
manufacturer’s design posinon for a 5* percentile adult female wtth the seat m the posltlon 
specified m S 16 2.10 3 

S 16 3.5.2 Place the Type 2 manual belt around the test dummy and fasten the latch. 
S 16 3 5 3 Ensure that the dummy’s head remains as level as possible, as specrfied m 

S16.3 2 I 9 and S16.3 2.1.10, and S16.3.3 1.9 and S16.3.3.1.10. 
S16.3.5.4 Remove all slack from the lap belt. Pull the upper torso webbing out of 

the retractor and allow tt to retract; repeat this operatron four trmes. Apply a 9 N (2 lbf) to 

18 N (4 Ibf) tension load to the lap belt. If the belt system is equipped with a tenslon- 

relrevmg device, mtroduce the maximum amount of slack mto the upper torso belt that IS 

recommended by the manufacturer. If the belt system IS not equipped with a tenslon- 

relievrng devrce, allow the excess webbmg m the shoulder belt to be retracted by the 

retractrve force of the retractor. 
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