2000 Ford Taurus
into a Flat Frontal Barrier

TRC Test Number: 991209-1

Prepared by:

Transportation Research Center Inec.

10820 State Route 347
East Liberty, OH 43319

Final Report
December 1999

Prepared For:
Vehicle Research and Test Center
P. O. Box 37
East Liberty, OH 43319

V3275




Notice
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manufacturer's name appears solely to identify the test article. Transportation Research Center Inc.
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Purpose and Test Summary

This 30 mph flat frontal barrier impact test has as the main objective to investigate both vehicle
and occupant dynamics during a flat frontal barrier test. A secondary objective is to gather

information on depowered airbags.

This test was conducted with a 2000 Ford Taurus that impacted a flat frontal barrier. The test

vehicle contained two instrumented Hybrid III 5 percentile adult female dummies.
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Test Procedure

.~ This test was conducted per VRTC personnel’s instructions. Data was obtained relative to

FMVSS 208, “Occupant Crash Protection,” performance.

The test vehicle was instrumented with twelve (12) accelerometers to measure longitudinal,
lateral, and vertical axis accelerations and four (4) airbag squib circuits to measure airbag fire times.
The vehicle's specified impact velocity range was 43.5 to 45.1 km/h. The vehicle impacted a flat

frontal barrier.

The test vehicle contained two (2) Hybrid [l 5™ percentile adult female anthropomorphic test
devices (dummies). The dummies were positioned in the front outboard designated seating
positions according to SAE’s recommended practice (Hybrid IlI Small Female Dummy Seating

Procedure).

Both dummies were instrumented with head and chest accelerometers to measure longitudinal,
lateral, and vertical accelerations; chest deflection potentiometers; left and right femur load cells to

measure axial forces; and upper neck load cells to measure forces and moments.

The forty-six (46) data channels were digitally sampled at 12,500 samples per second and
processed per Sections 11.13 through 11.15 of the Laboratory Test Procedure.

The crash event was recorded by one (1) real-time panning motion picture camera and
fourteen (14) high-speed motion picture cameras. The pre-test and post-test conditions were

recorded by one (1) real-time motion picture camera.

The vehicle and occupant data are summarized in Section 2.0. The FMVSS 208 data are
presented in Section 3.0. The vehicle, occupant, and camera measurements are presented in Section
4.0. Appendix A contains the still photographic prints. Appendix B contains the dummy and
vehicle data plots. Appendix C contains the dummy calibration information. Appendix D contains

miscellaneous test information.




Test Results Summary

This flat frontal barrier test was conducted at TRC on December 9, 1999,

The test vehicle, a 2000 Ford Taurus, was equipped with airbags at the driver’s and right front
passenger’s seating positions. The vehicle's test weight was 1655.6 kilograms. The vehicle's impact

speed was 44.0 km/h. The vehicle's maximum static crush was 331 millimeters.

The driver’s 15-millisecond HIC was 101 and its 36-millisecond HIC was 188. The driver’s
chest maximum resultant acceleration with three (3) milliseconds minimum duration was 51.8 g.
The driver’s chest deflection was 45 millimeters. The driver’s left and right femur maximum

compressive forces were 4369 N and 5057 N, respectively.

The right front passenger’s 15-millisecond HIC was 126 and its 36-millisecond HIC was 216.
The right front passengér’s chest maximum resuitant acceleration with three (3) milliseconds
minimum duration was 47.8 g. The passenger’s chest deflection was 10 millimeters. The right
front passenger’s left and right femur maximum compressive forces were 4037 N and 4692 N,

respectively.




Data Acquisition Explanation

_ The vehicle’s Left Seat X-axis acceleration data channel, TLRXG1, exceeded the channel’s full

scale at approximately 50 milliseconds.




Test type:
Test date:
Test time:

Ambient temperature
at impact area:

Vehicle year/make/
model/body style:

Vehicle test weight:
Impact angle':
Impact velocity™:

Primary:
Secondary’:

Maximum static crush;

Average rebound:

Number of cameras:
Real-time:
High-speed:

Door opening data:
Left-front:
Right-front:

Table 1 Crash Test Summary

Frontal barrier impact
12/09/99

1116

21°C

2000/Ford/Taurus/Sedan
1655.6 kg

0°

44.0 km/h

N/A

331 mm

2082 mm

Easy
Easy

' With respect to tow track centerline.
2 Speed trap measurement (£ .08 km/h accuracy)
7 The secondary light trap did not work properly.
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Table 1 Crash Test Summary, Cont'd.

Dummies:

Type:

Location:
Restraint:
Number of data channels:
Front seat data:
Seat track failure:

Seat back failure:

Visible dummy contact points;

Head:
Chest:
Abdomen:
Left knee:
Right knee:

Driver #283

Hybrid 111 5" percentile

adult female

Left front
Airbag
15

None

None

Airbag/head rest
Airbag

Steering wheel rim
Instrument panel

Instrument panel
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Passenger #369

Hybrid 1ii 5th percentile
adult female

Right front
Airbag
15

None

None

Airbag

Airbag

None

Instrument panel

Instrument panel




Vehicle year/make/
model/body style:

Color:
VIN:

Engine data;
Placement:
Cylinders:
Displacement:

Transmission data:
Final drive;
Date vehicle received:

Odometer reading:

Dealer's name and address:

Accessories:
Power steering
Power brakes
Power seats
Power windows
Tinted glass
Radio

Clock

Power door locks

Table 2 Test Vehicle Information

2000/Ford/Taurus/Sedan

White

1FAFP52U9YG108001

Transverse

V-6

3.0 liters

_4 speed, ___manual, X _automatic,
_ X fwd, _mwd, _4wd
12/8/99

8 miles

Ricart Ford, Inc.

Columbus, OH 43227

Yes Automatic transmission
Yes Automatic speed control
No Tilting steering wheel

Yes Telescoping steering wheel
Yes Air conditioning

Yes Anti-skid brake

Yes Rear window defroster

No Other:

Certification data from vehicle's label:

Vehicle manufactured by:
Date of manufacture:
VIN:
GVWR:
GAWR: Front:

Rear:

Ford Motor Company
11/99
1FAFP52U9YG108001
2122 kg
1165 kg

968 kg

X overdrive

Yes
No
Yes
No
Yes
No
Yes
None




Table 2 Test Vehicle Information, Cont'd.

Size of'tires on vehicle: P215/60R16
Spare tire: Space saver
Type of front seats: Split bench

Tire & capacitv data from vehicle's label;
Recommended tire size: P215/60TR16

Recommended cold tire pressure:

Front: 30 psi
Rear: 30psi
Designated Seating Capacity:

Front 3
Rear 3
Total 6
Vehicle Cargo Weight: 91 kg

Test vehicle attitudes:

Delivered attitude: LF: 721 mm RF: 733 mm LR: 700 mm RR: 711 mm
Fully loaded attitude: LF: 713 mm RF: © 725 mm LR: 660 mm RR: 670 mm
Pre-test attitude: LF. 705 mm RF: 715 mm LR: 654 mm RR: 662 mm
Post-test attitude: LF: 726 mm RF: 733 mm LR: 653 mm RR; 651 mm
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Table 2 Test Vehicle Information, Cont'd.

Weight of test vehicle as received (with maximum fluids):

Right front 469.0 kg Right rear 266.7 kg
Left front 4794 kg Left rear 2622 kg
Total front weight 948 4 kg (64.2% of total vehicle weight)
Total rear weight 5289 kg (35.8% of total vehicle weight)
Total delivered weight 14773 kg

Calculation of test vehicle's target test weight:

RCLW = Rated Cargo and Luggage Weight
UDW = Unloaded Delivered Weight (1477.3 kg}
DSC = Designated Seating Capacity (6)

RCLW = 90.7kg

Target test weight = UDW + RCLW + (number of Hybrid IIl Dummies x 47.6 kg per dummy)
14773 +90.7 +95.2 =1663.2 kg

Target test weight

Weight of test vehicle with required dummies and 37.2 kg of cargo weight:

Right front 497.1 kg Right rear 3229 kg
Left front 488.1 kg Left rear 3475 kg
Total front weight 9852 kg (59.5% of total vehicle weight)
Total rear weight 670.4 kg (40.5% of total vehicle weight)
Total test weight | 1655.6 kg (0.5% under target test weight)

Weight of ballast secured in vehicle: 50 Ibs behind the front passenger’s seat
Components removed to meet target test weight: None

CG rearward of front wheel centerline: 1115 mm

Vehicle Wheelbase: 2755 mm




Table 3 Post-Impact Data

Test number: 991209-1

Test date: 12/9/99

Test time: 1116

Test type: Frontal barrier impact
Impact angle: 0°

Ambient temperature
‘at impact area: 21°C

Temperature in

occupant compartment: 21°C

Impact velocity:
Primary: 44.0 km/h
Secondary’ N/A
Specified range: 43.5to 45.1 km/h

Distance from vehicle to barrier:
Entering velocity trap: 356 mm

Exiting velocity trap: 51 mm

Test vehicle static crush:

Overall length of test vehicle:

Pre-test: L: 4910 mm C:
Post-test: L: 4704 mm C:
Total crush: L: 206 mm C
Average crush: 282 mm

Test vehicle rebound from flat barrier:

Distance from test vehicle to barrier:

Post-test: L: 2040 mm C:

Average rebound:; 2082 mm

' The secondary light trap did not work properly.
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5110 mm
4784 mm
326 mm

2000 mm

R:

4910 mm
4595 mm

315 mm

2205 mm




Figure 1 Impact Velocity Measurement System

The final vane clears the final emitter/receiver pair 51 millimeters before impact.

The vanes have 305-millimeter spacing.




Figure 2 Accident Investigation Division Data for 30 mph Frontal Barrier Impact

Test date: 12/9/99

Vehicle year/make/

model/body style: 2000/Ford/Taurus/Sedan

VIN: 1IFAFP52U9YG108001

Build date: 11/99

Test weight: 1655.6 kg e ————>

Vehicle wheelbase: 2755 mm 2 : L=

Maximum width: 1850 mm Jm—— —ﬁ}—;l;——\‘
1—| - ’4 i + T~

Front overhang: 1070 mm g1 | G2 B s

Classification (CDC) Code: 12FDAW3

,_V_JM
' I
|

|

i
Collision Deformation

|
Crush depth Cl: 206 mm | CA=D
measurements: C2: 297 mm /\/\/
~C3: 321mm |
C4: 331 mm :
C5: 310 mm :
C6: 315 mm :

Midpoint of damage: D: Vehicle Longitudinal Centerline

Length of damaged
region: L: 1524 mm
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Ficure 3 Vehicle Accelerometer Placement

(Z) + Vertical

AT T T T
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Side View
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Table 5 Dummy Injury Criteria

Maximum Acceleration

Head
X Y z R X
Driver 354 ¢ 68g -100¢g 358¢g 528 ¢
Passenger -376g -181g -262g 402¢g 480 g

Maximum Femur Compressive Force

Left Femur Right Femur

Driver 4369 N 5057 N
Passenger 4037 N 4692 N

15-Millisecond Head Injury Criteria'

HIC Time t, Time t;
Driver 101 62.4 ms 77.4 ms
Passenger 126 68.7 ms 83.8 ms

36 millisecond Head Injury Criteria

HIC Time t, Time t,
Driver 188 54.7ms 90.7 ms
Passenger 216 58.1 ms 94.1 ms

Chest Maximum Resultant Acceleration®

Acceleration Time t; Time t;
Driver 51.8¢ 72.8 ms 75.8 ms
Passenger 478¢g - 86.3 ms 89.4 ms

Maximum Chest Deflection

Driver 45 mm
Passenger 10 mm

' As defined in FMVSS No. 208
® Defined as equal to or exceeding 0.003 sec. duration
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Chest

33¢g
S2¢g

86¢g
178 g




Dummy Kinematic Summary

Driver Dummy

Upon impact, the driver dummy translated forward on the seat impacting both knees into the
instrument panel. The dummy’s face impacted the airbag. The dummy’s head was restrained by
the airbag. The dummy’s abdomen impacted the steering wheel. The dummy’s head and upper

torso rotated rearward into the seat back. The dummy came to rest in a seated position.

Right Front Passenger Dummy

Upon impact, the passenger dummy translated forward on the seat impacting both knees into the
instrument panel. The dummy’s head and chest impacted the airbag. The dummy’s head and chest
were restrained by the airbag. The dummy’s head rotated to the left. The dummy’s head and upper

torso rotated rearward into the seat back. The dummy came to rest in a seated position.




Ficurc 4 Pre-test and Post-test Measurement Points

e N\
Crof ~_ NI ‘\ ------- - TTTTTTTmrTTTr T I
strg. column :
X17 |_
g W .
v\To ‘A Post
» X1 =
To edgs of door
X2 {even number for right
side and odd numbers
- g X2 1t X3 for left side}
A X45
Langth of .
Engine Block lg——— X899 .

_____________________

L/Hear Datum Reference

To trailing edge behind docr

X101 r( {right/ left side)
e X7

™ To leading edge in

front of door

———— X19,20 (right/ left side)

(right / et side)

To Headliner

—— X1f ——n

Ctr. Strg. Column {_@ e
< X12,13

” X1415 ———
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Table 6 Impacted Vehicle Measurements

Vehicle year/make/model/body style: 2000/Ford/Taurus/Sedan
Test Number: 991209-1

No. Type of measurement Pre-Test Post-Test Ditference
X1 |Total Length of Veh. at Centerline 5110 4784 326
X2 |Rear Surface of Veh. to Front of Engine Block 4495 4362 133
X3 |Rear Surface of Veh. to Firewall 4025 3994 31
X4 |Rear Surface of Veh. to Upper Leading Edge of Right Door | 3526 3515 11
X5 |Rear Surface of Veh. to Upper Leading Edge of Left Door 3526 3509 17
X6 |Rear Surface of Veh. to Lower Leading Edge of Right Door] 3499 3483 16
X7 |Rear Surface of Veh. to Lower Leading Edge of Left Door 3495 3485 10
X8 |Rear Surface of Veh. to Upper Trailing Edge of Right Door | 2496 2488 8
X9 |Rear Surface of Veh. to Upper Trailing Edge of Left Door 2496 2483 13
X 10|Rear Surface of Veh. to Lower Trailing Edge of Right Daor | 2474 2460 14
X11|Rear Surface of Veh. to Lower Trailing Edge of Left Door 2472 2454 18
X12|Rear Surface of Veh. to Bottom of " A " Post on Right Side | 3500 3492 8
X13|Rear Surface of Veh. to Bottom of " A " Post on Left Side 3500 3500 0
X14|Rear Surface of Veh. to Firewall--Right Side 3960 3924 36
X15|Rear Surface of Vehicle to Firewall --Left Side 3960 3934 26
X16|Rear Surface of Veh. to Steering Wheel Center 3090 3124 -34
X17|Center of Steering Column to " A " Post 285 321 -36
X18|Center of Steering Column to Headliner 440 430 10
X19|Rear Surface of Veh. to Right Side of Front Bumper 4910 4595 315
X20|Rear Surface of Veh. to Left Side of Front Bumper 4910 4704 206
X21iLength of Engine Block 400 400 0




Figure 5 Vehicle Target Locations
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Figure 6 Dummy Measurement Locations for Front Seat Occupants

VERTICAL LONGITUDINAL PLANE VERTICAL TRANSVERSE PLANE

1

i
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Table 7 Dummy Measurement Data For Front Seat Occupants

Driver Passenger
Designation Type of Measurement (Scrial #283) (Serial #369)
WA Windshield angle 25.4° 25.4°
SWA Steering wheel angle 68.3° N/A
SCA Steering column angle 21.7° N/A
SA Seat back angle 31.1° 31.1°
HZ Head to roof 186 mm 188 mm
HH Head to header : 253 mm 278 mm
HW Head to windshield 630 mm 560 mm
HR Head to side header 240 mm 240 mm
NR Nose to rim 252 mm N/A
NA Nose to rim angle 7.3° N/A
CD Chest to dash 428 mm 353 mm
CS Steering wheel to chest 181 mm N/A
RA : Rim to abdomen - 154 mm N/A
KDL Left knee to dash 105 mm 110 mm
KDR Right knee to dash 88 mm 95 mm
KDA QOutboard knee to dash angle 40.1° 38.3°
PA ‘ Pelvic angle 18.6° 21.1°
TA Tibial angle 54.1° 62.1°
KK Knee to knee 245 mm 222 mm
ST! Striker to head 515 mm 487 mm
' Striker to head angle -68° -71°
SK ~ Striker to knee 690 mm 670 mm
Striker to knee angle 1.2° -1.2°
SH Striker to H-point 354 mm 355 mm
Striker to H-point angle 12.6° 10.7°
SHY _ Striker to H-point (Y dir.) 262 mm 266 mm
HS Head to side window 372 mm 363 mm
HD H-point to door 186 mm 177 mm
AD Arm to door 150 mm 143 mm

The seat back angle (SA®) is measured relative to vertical, all other angles are measured relative
to horizontal.

! A negative angle indicates the measurement point was above the striker.
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Figure 7 Camera Positions

Barrier
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igure A-1 Fre-1est Left

g :
Figure A-2 Post-Test Left Side View




Pre-Test Left Rear Three-Quarter View

Figure A-4 Post-Test Left Rear Three-Quarter View




Figure A-6 Post-Test Rear View
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Figure A-T Pre-Test Right Side View

Figure A-8 Post-Test Right Side View




Figure A-9 Pre-Test Right Front Three-Quarter View

Figure A-10 Post-Test Right Front Three-Quarter View




Figure A-11 Pre-Test Overhead View

Figure A-12 Post-Test Overhead View




Figure A-13 Pre-Test Front Underbody

Figure A-14 Post-Test Front Underbody View



igure A-15 Pre-Test Rear Underbody View

Figure A-16 Post-Test Rear Underbody View
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Figure A-17 Pre-Test Engine Compartment View

Figure A-18 Post-Test Engine Compartment View
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Figure A-19 Pre-Test Front Windshield View
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Figure A-20 Post-Test Front Windshield View




Figure A-22 Post-Test Front Windshield Driver and Passenger Dummy View
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Figure A-24 Post-Test Driver Dummy Windshield View




I Figure A-26 Post-Test Passenger Dummy Windshield View
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Figure A-28 Post-Test Driver Dummy Position - View 1
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‘Figure A-29 Pre-Test Driver Dummy Position - View
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* Figure A-30 Post-Test Driver Dummy Position - View 2
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Figure A-32 Post-Test Driver Dumnl} Position - View 3
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FlHI.IrE A-34 Post-Test Pussnnger Dunmw Position - View l
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Flgur\e A-35 Pre-Test Passenger Dummy Position - View 2

Figure A-36 Pustn-;'Pmenger Dummy Position - View 2
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Figure A-37 Pre-Test I‘sséenger Dummy Position - View 3







Figure A-41 Post-Test Driver Dummy Head Contact - View 2

Figure A-42 Post-Test Driver Dummy Head Contact - View 3




Figure A-44 Post-Test Driver Dnmm_\-' Knee Contact - View 2




Figure A-45 Post-Test Passenger Dummy View

Figure A-46 Post-Test Passenger Dummy Head Contact - View 1



Figure A-47 Post-Test Passenger Dummy Head Contact - View

Figure A-48 Post-Test Passenger Dummy Head Contact - View 3




Figure A-50 Post-Test Passenger Dummy Knee Contact - View 2




Figure A-51 Pre-Test Certification and Tire Information Label View
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID IIT SMALL FEMALE EXTERNAL DIMENSIONS

TRC. SN283 06-DEC-99
TRC INC. TEST NO: 283C9ED 572 0 SN283 EXT. DIMENSIONS
[ TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
| LOCATION FOR CHE§;=CIRCUHFERENCE (ZZ;T_LQBB_T=310 MM I 305 H;_h—I
|LOCATION FOR WAIST CIRCUMFERENCE (88)| 160 - 170 MK | 163, WM |
[CHEST CIRCUMFERENCE (%) | 851 - 881 me | 871, m¢ |
|VAIST CIRCUMFERENCE (1) | 757 - 787 MM | 775. WM |
|CHEST DEPTH  (0) | 183 - 190 mH | 183, mH |
[H-POINT HEIGHT  (C) | 81.5 - 86.5 HH | 81, WM |
|H-POINT FROK SEATBACK (D) | 144.5-149.5 MM |  147. WM |
ISKULL CAP TO BACKLINE  (H) | 43.2 - 48.2 M | 45.7 WM |
ITOTAL SITTING HEIGHT  (A) | 775 - 800 MM | 775, wH |
ITHIGH CLEARANCE  (§) | 114 - 130 M1 | 127 WK |
IBUTTOCK KNEE LENGTH  (K) | 508.5.533.5 HH | 533, mx |
IBUTTOCK POPLITEAL LENGTH  (N) | 414.0-429.4 HH |  415. WM |
IPOBLITEAL HEIGHT (L) | 348.5-373.5 mH | 361, Wt |
IKNEE TO FLOOR HEIGHT (M) | 394 - 415 MM | 411, WM |
[FoOT LENGTH  (2) | 216 - 232 MM | 224. mx |
|FoOT BREADTH  (R) | 76-92 MM | 86.3. M |
ISHOULDER PIVOT FROM BACKLINE  (5) | 71 - 81 HH | 7. ¢ |
ISHOULDER BREADTH (V) | 348 - 364 WM | 36l ms |
ISHOULDER PIVOT HETGHT  (B) | 434 - 450 WM | 434, mn |
|ELBOV REST HEIGRT . (1) | 183 - 203 M | 183, WM ]
|SHOULDER-ELBOV LENGTH (1) | 279 - 207 M |  284. wn |
[BACK OF ELBOV T0 FINGER TIP  (G) | 244 - 259 M | 251, M |
[HIP VIDTH AT H-POINT (W) | 272 - 287 M| 279, mM |

HYBRID IIT SMALL FEMALE EXTERNAL DIMENSIONS
DUMMY MEETS SPECIF AEIONS

TECHNICIAN - RUN NUMBER: 121799.1050




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III SMALL FEMALE 06-DEC-99

TRC INC. TEST NO: 283C9HD1 572 0 SN283 HEAD DROP CAL 9
| I
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I | I
| TEHPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
I | | |
{RELATIVE HUMIDITY | 10 - 70 % | 44.0 % |
| I I
| PEAX RESULTANT ACCELERATION 250 - 300 G | 291.78 G [
|

|PEAK LATERAL ACCELERATION 15 G MAX | 5.64 G |
I I I I
| IS ACCELERATION CURVE I |
|UNIMODAL? YES | YES |

TEST MEETS SPECIFICATIONS

7
TECHNICIAN _4;;;2’?55k§:—k_________‘ﬁ RUN NUMBER: 120699.0831;1
L/ . .
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III SMALL FEMALE 06-DEC-99

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 283C9NF3 572 0 SN283 NECK FLEX. CAL9
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I I |
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C
I I
RELATIVE HUMIDITY | 10 - 70 % | 44.0 % |
I |
INPACT VELOCITY | 6.89 - 7.13 /S | 7.06 M/S |
[ 10 MS | 2.1 - 2.5 M/S | 2.10 M/S }
INTEGRATED == mm e oo mm o mm e e e ccmcm e oo
PENDULUM | 20 S | 4.0 - 5.0 M/S | 4.07 M/S ]
| VELOCITY = e e e
| | 30 MS | 5.8 - 7.0 M/S | 5.97 M/S |
| PEAK D-PLANE 1 I I
| ROTATION | 80 - 92 DEG. |  88.44 DEG. |
| PEAK MOMENT ABOUT OCCIPITAL| | ' |
| CONDYLE DURING ROTATION INT]| 69 - 83 NM | 73.10 NM |
|POSITIVE MOMENT DECAY TIME | | |
| FROM TO / 10NM | 80 - 100 MS | 92.24 MS |

TEST HEETS SPECIFICATIONS

/ﬂ7¢
TECHNICIAN /;;2iggf¢<,<;:4%a_,_________h“m RUN NUMBER: 120699.1217;3
/
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III SMALL FEMALE 06-DEC-99

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 283C9NE3 572 0 SN283 NECK EXT. CAL 9
| TEST PARAMETER | SPECIFICATION ! TEST RESULTS [
I l
| TEMPERATURE | 20.6 - 22.2 DEG. C 21.1 DEG. C [
l |
|RELATIVE HUMIDITY | 10 - 70 % 44.0 % |
| . I |
| IMPACT VELOCITY | .5.95 - 6.19 M/S 6.05 M/S |
l | 10 ¥S | 1.5 - 1.9 M/S | 1.65 M/S |
| INTEGRATED  =cmmm oo e
| PENDULUM | 20 MS | 3.1 - 3.9 M/S | 3.31 M/S |
VELOCITY = mm e e e eeemmam
| 30 MS | 4.6 - 5.6 H/S | 4.86 M/S |
PEAK D-PLANE | o
ROTATION i 97 - 109 DEG. | 112.69 DEG. =*
PEAK MOMENT ABOUT OCCIPITAL]| |
CONDYLE DURING ROTATION INT| -55 / -69 NM | -66.96 NM
NEGATIVE MOMENT DECAY TIME | |
FROM TO / -10 NM i 94 - 114 MS | 105.68 MS

* TEST DOES NOT MEET SPECIFICATIONS

TECHNICIAN 4:2Eiz%fi;TQF‘%Zﬂ--—-____hMWWRUN NUMBER: 120699.1341;1
e :
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TRANSPORTATION RESEARCH CENTER INC.

TRC INC.

TEST NO:

THORAX IMPACT TEST

HYBRID III SMALL FEMALE

283C9TH2

07-DEC-99

572 0 SN283 THORAX CAL9

R R e e o e e A e el e e e e = e o W = R L AL v e e - . -

TEST PARAMETER

|MAXIMUM RESISTIVE FORCE
|WITHIN DEFLECTION CORRIDOR

% TEST DOES NOT MEET SPECIFICATIONS

TECHNICIAN

A
7~

RUN NUMBER: 120799.0720;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III SMALL FEMALE 06-DEC-99
TRC INC. TEST NO: 283C9RK2 572 O SN283 R.KNEE CAL9
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 18.9-25.6 DEG. C | 21.1 DEG. C
RELATIVE HUMIDITY 10 - 70 % | 44.0 %
PROBE VELOCITY 2.07 - 2.13 M/s | 2.12 M/S
| |
|PEAK KNEE IMPACT FORCE | 3360 - 4080 N | 3451.8 N
|

[3.0 KG PENDULUM

TEST MEETS SPECIFICATIONS

TECHNICIAN r,éaf//// ~———L._-—-—“~m,ﬁx RUN NUMBER: 120699.0942;1




SW ¥8°Gl 8 1 @l -

pec P81

091

‘S #9°C 8 9 BS LTI -U1U0 AY3d

¥l

(¢-@1 X SW)  3JUIL
@il eal 28 a9 av

983 SSUTI HI -¥3L14

714 8 oc-

1°2¥69 669071

R-ELUTI

NNy

GIUJ JINA Y EBINS O 4G
( "ON3d 9% €) NOILYY3IN3I30 UNINON3d
NDILPY¥EITYI 3I3INA LHOIY IIT OIHEAH 0-ZLG 1dud

Zn86J5BE -Y3AUAN 1531 J¥L

&Ml

53

ag

71

Bll

BS1

JIXNId < TINNYHD

NOIL®H3IT33dY

{3




SWH ¥@'G1 @ N 91 28— “SW ¥9°C 8 N B8 ISkS -9YLHA AYId 8@5 55973 "HJ :¥3ILTE4 AXNId : 1INNYHI
(-85 X SH) 3HIL

31:04 B81 B9l eyl A eal 08 @9 o B 0 @m.n_

30404

{281 X N}

177b60 669021 ¥IQNNN NNY 6TV JFANA ¥ EBINS 0 24S CAYBIEBE - ¥3EHNN LS3L J¥i 5L

( "ON3d 3% G) 33404 WATNANId
NOILOHMEIYT 3J3NXM LHIIY I[II QIYGAH 0-ILG 1d9d




TRANSPORTATION RESEARCH CENTER INC.

LEFT XNEE IMPACT TEST

HYBRID III SMALL FEMALE 06-DEC-99
TRC INC. TEST NO: 283C9LK1 572 0 SN283 LEFT KNEE CAL9
| TEST PARAMETER | SPECIFICATION | TEST RESULTS I

I

| TEMPERATURE [ 18.9-25.6 DEG. C 21.1 DEG. C |
|
|RELATIVE HUMIDITY 10 - 70 % 44.0 %
| PROBE VELOCITY 2.07 - 2.13 M/S 2.09 M/5
| |
|PEAK KNEE IMPACT FOQRCE 3360 - 4080 N | 3765.7 N
|3.0 KG PENDULUM

TEST MEETS SPECIFICATIONS

-3 = ‘.
TECHNICIAN //,&//74—\ RUN NUMBER: 120699.0858;1
= =,
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Pre-Test Dummy Certification

Passenger Dummy S/N 369




TRANSPORTATION RESEARCH CENTER INC.
HYBRID IIT SMALL FEMALE EXTERNAL DIMENSIONS

SN369 TRC. 06-DEC-99
TRC INC. TEST NO: 369CSED 570 0 SN369 EXT DIMENSION
T TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
| LOCATION FOR CHEST CTRCUMFERENCE (AA)| 300 - 316——1;1_17 30;“1_11_1===T
|LOCATION FOR WAIST CIRCUNFERENCE (BB)| 160 - 170 MM | 165. MM |
|CHEST CIRCUMFERENCE  (X) | 851 - 881 MM | 869. WM |
\VAIST CIRCUMFERENCE  (Y) | 757 - 787 WM | 775. WM |
|CHEST DEPTH  (0) | 183 - 199 MK | 183. MK |
|H-POINT HEIGHT  (C) | 81.5 - 86.5 MM |  81. WM |
|H-POINT FROM SEATBACK (D) | 144.5-149.5 MM |  150. HM |
|SKULL CAP TO BACKLINE  (H) | 43.2 - 48.2 MM |  46. HH |
|TOTAL SITTING HEIGHT () | 775 - 800 WM | 775. WM |
|THIGH CLEARANCE  (F) | 114 - 130 MM | 127. mx |
|BUTTOCK KNEE LENGTH  (K) | 508.5-533.5 WM | 528. MM |
|BUTTOCK POPLITEAL LENGTH  (N) | 414.0-429.4 MM |  427. WM |
|POPLITEAL HEIGHT (L) | 348.5-373.5 MM | 366. M |
|KNEE TO FLOOR HEIGHT (M) | 394 - 419 MM | 406. MK |
\FooT LENGTH  (B) | 216- 232 mm | 226. MK |
|FoOT BREADTH  (R) | 76-92 m| 6. MM |
|SHOULDER PIVOT FROM BACKLINE  (E) | 71 - 8L MM |  76. w4 |
|SHOULDER BREADTH (V) | 348 - 364 MM | 358. My |
|SHOULDER PIVOT HEIGHT  (B) | 434 - 450 MM | 436.8. M |
|ELBOV REST HEIGHT  (J) | 183 - 203 MM | 185. mM |
|SHOULDER-ELBOW LENGTH () | 279 - 297 WM | 290. mM |
|BACK OF ELBOV TO FINGER TIP  (G) | 244 - 259 MM | 251. mi |
|HIP WIDTH AT H-POINT (W) | 272 - 287 Wn | 287. mx |

HYBRID III SMALL FEMALE EXTERNAL DIMENSIONS

DUMMY MEETS SPEQIEICATIONSF

TECHNICIAN ,”‘;ﬁééﬁ’E/ - RUN NUMBER: 121799.1123
7




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III SMALL FEMALE 06-DEC-99

TRC INC. TEST NO: 369C8HD1 572 O SN369 HEAD DROP CAL 8
| TEST PARAMETER SPECIFICATION | TEST RESULTS |
| |
| TEMPERATURE 18.9-25.6 DEG. C | 21.1 DEG. C |
I

|RELATIVE HUKIDITY 10 - 70 % | 44.0 % |
| |
|PEAK RESULTANT ACCELERATION 250 - 300 G 280.63 G I
I

| PEAK LATERAL ACCELERATION 15 G HAX 10.28 G ;
I I |
| IS ACCELERATION CURVE |
| INTMODAL? YES YES |

TEST MEETS SPECIFICATIONS

TECHNICIAN % RUN NUMBER: 120699.0934;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III SMALL FEMALE 06-DEC-99

NECX FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 369C8NF2 572 0 SN369 NECK FLEX. CALS
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
] I I I
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C

| |
|RELATIVE HUMIDITY | 10 - 70 % | 44.0 % |
I I | |
| IMPACT VELOCITY | 6.89 - 7.13 M/8 | 7.12 M/S (
| | 10 MS | 2.1 - 2.5 M/ | 2.15 M/S i
|  INTEGRATED  —m o m e mm e e e
| PENDULUM | 204 1 4.0 - 5.0 M/S | 4.26 M/S |
|  VELOCITY = crm o oo e e e e e e e
| | 30 S | 5.8 - 7.0 M/S | 6.32 M/S |
| PEAK D-PLANE | |
| ROTATION | 80 - 92 DEG. | 83.62 DEG.
|PEAK MOMENT ABOUT OCCIPITAL| I
| CONDYLE DURING ROTATION INT| 69 - 83 NH i 78.16 NM
|POSITIVE MOMENT DECAY TIME | |
|FROM TO / 10 NM | 80 - 100 MS I 87.6 MS

TEST MEETS SPECIFICATIONS
7 T
TECHNICIAN /ﬁfé«/é\_\ RUN NUMBER: 120699.1515;1
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TRANSPORTATION RESEARCH CENTER INC.

HYBRID III SMALL FEMALE 07-DEC-99

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 369C8NE1 572 0 SN369 NECK EXT. CAL 8
| TEST PARAMETER |  SPECIFICATION | TEST RESULTS |
I l I
| TENPERATURE | 20.6 - 22.2 DEG. €| 21.1 DEG. C
l I
|RELATIVE HUMIDITY | 10 - 70 % |  44.0 %
|
[ IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.05 H/S
| | 10 MS | 1.5 - 1.9 M/S | 1.71 M/S [
INTEGRATED =~ —mm oo mmmm e e oo e
PENDULUM | 20 ¥MS | 3.1 - 3.9 M/S | 3.44 M/S !
VELOCITY = = =-mmmmecmcm e e rccmmmmcmmmee oo
| 30 MS | 4.6 - 5.6 M/S | 5.05 M/S |
PEAK D-PLANE | ) |
ROTATION 97 - 109 DEG. | 103.24 DEG |
PEAK MOMENT ABOUT OCCIPITAL | |
CONDYLE DURING ROTATION INT -55 / -69 NM | ~56.79 NM |
NEGATIVE MOMENT DECAY TIME | f
FROM TO \ -10 NM 94 - 114 MS [ 107.2 MS 1

TEST MEETS SPECIFICATIONS

RUN NUMBER: 120799.0741;1

TECHNICIAN '/;;2;%¢é; TR
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID IIT SMALL FEMALE 07-DEC-99

TRC INC. TEST NO: 369C8TH1 572 0 SN369 THORAX CALS

- . T R W T T T A W M TN MW M e e o e o T TR R R A e W G L e

I !
I | HIGH SPEED TEST |
| | —ommmmmmscwnaes I
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
|
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C
|
RELATIVE HUMIDITY | 10 - 70 % | 44.0 %
|
PENDULUM VELOCITY | 6.59 - 6.83 /S | 6.59 M/S
| | |
MAXIMUM DEFLECTION | 48 - 55 MM |  51.3 MM |
| |
MAXIMUM RESISTIVE FORCE | 3900 - 4400 N | 4224. N |
WITHIN DEFLECTION CORRIDOR | | |
I i |
| INTERNAL HYSTERESIS | 69% - 85% | 70.9% |

TEST MEETS SPECIFICATIONS

Py’ -
TECHNICIAN ,;/4545/:’22;{;\-f—*““”“_” RUN NUMBER: 120799.0848;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT xNgg IMPACT TEST

HYBRID 11T SMALL FEMALE 06-DEC-g9
TRC INC. TEST No: 369C8BRK1 572 0 sN369 R.KNEE carg
| TEST PARAMETER | SPECIFICATION | TEsT RESULTS J
I { | |
| TEMPERATURE | 18.9-25.¢ DEG. ¢ | 1.4 DEG. ¢ ]
| | | {
|RELATIVE HUMIDITY ] 10 - 70 % I 44,0 % |
! ] l |
| PROBE VELOCITY I 2.07 - 2.13 H/s | 2.10 M/g |
| l | |

| PEAK KNEE IMPACT FoRCE ] 3360 - 408¢ N | 37251 |
[3.0 kg PENDULUM ! |

--..__.._..,_—..-.-_-.__-—---..-._—__-._-.__ -

TEST MEETS SPECIFICATIONS

y .
e
TECHNICTAN ,/22%;5?; ’%Eijgz:::::::::::j\\_ RUN NUMBER. 120699.1011;;
/
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID IIT SMALL FEMALE 06-DEC-99
TRC INC. TEST NO: 369CBLK1 572 0 SN36% LEFT KNEE CALS
| TEST PARAHETER | SPECIFICATION | TEST RESULTS |
| | I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
|
|RELATIVE HUMIDITY | 10 - 70 % | 44.0 % |
| I
| PROBE VELOCITY | 2.07 - 2.13 H/8 | 2.10 M/S }
I | | |
| PEAK KNEE IMPACT FORCE | 3360 - 4080 N | 3435.4 N !

|3.0 XG PENDULUM | | I

TEST MEETS SPECIFICATIONS

TECHNICIAN /%% P~ RUN NUMBER: 120699.1006;1




SWZI'GT 89 LT T~ “SU $9°C 8 9 20 LTT :61b0 X93d 083 SSY13 "HJ -y¥3inId JXN3Id : TINNUHI
(1-81 ®x SH) 3WIL

pac B8l @91 01 1 001 a8 89 g B 8 pi-

| | | | | | | | "

NOTLYY¥373328

(N

. . . - - . . . . . . - . . . . . . . . . . - - . . . . . . I@N.ﬁ

174801 669021 :d3IGHUAN NNY 890 33INMA 1437 BIENS O £46 1A18J069L - ¥4GWNN L5331 Jy! est

{"ON3d IX €) NOILYY3IN333q WNINAN3d
NOILgd8119] 3F3NM 1437 111 OQIHAAH D-ZLS 1dbd




SW €1 ST 8 N Z8 bS- "SH #3°C 8 N by GEPE -WINQ Ab3d 883 55070 "HY :¥3LTI4d 3XN3d - TINNYHD
{1-81 X SH)  3JHIL

pad Bel 091 et Bel 081 a8 a9 2% Bz 9 ae-

| | | | | | -

33404

|
=
L)
X Ni

(z@}

114BA1 669021 :Y3IEGHAN NNY 87193 JINA L4377 BIENS O Z4LS 1AT8I69F - ¥3IQUNN LS3L 4L 5

L "ON3d 32 ) 32404 HRTNGN3d
NOTLod81790 FINA 1437 TIT QIH¥EAH D-ZLS Lybd




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III SMALL FEMALE 23-DEC-99
TRC INC. TEST NO: 283C10HDZ 572 0 SN283 HEAD DROP CAL 10
I I i
| TEST PARAMETER ! SPECIFICATION [ TEST RESULTS
I I ]
| TEMPERATURE { 18.9-25.6 DEG. C | 21.1 DEG. C
I
| RELATIVE HUMIDITY | 10 - 70 % | 44.0 %
I ! I I
| PEAX RESULTANT ACCELERATION] 250 - 300G | 293.25¢G |
I | |
| PEAK LATERAL ACCELERATION | 15 G MAX I 5.01 G |

|
| IS ACCELERATION CURVE i ! |
| UNIMODAL? [ YES ! YES |

TEST MEETS SPECIFICATIONS

TECHNICIAN /’f:;z;?ff%? dZ;;Zi;zlf“"_'——_RUﬂ*NUHBER: 122399.1116;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III SMALL FEHALE 23-DEC-99

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 283C10NF2 572 0 SN283 NECK FLEX. CALI1O
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | {

TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C !
|

RELATIVE HUMIDITY | 10 - 70 % | 44,0 % |
] | !

IMPACT VELOCITY | 6.89 - 7.13 H/S | 7.12 M/S {
10 MS | 2.1 - 2.5 H/S | 2.25 M/S |

INTEGRATED = == eme oo e e
PENDULUM | 20MS { 4.0 - 5.0 H/S | 4.36 M/S {
VELOCITY = = cccmmcemcmcmm e me e e

[ 30 MS | 5.8 - 7.0 H/S | 6.18 M/S |

PEAK D-PLANE | | ) I
ROTATION | 80 - 92 DEG. |  88.30 DEG. |

| PEAK MOMENT DURING | I I
|ROTATION INTERVAL | 69 - 83 N | 74.55 NM |

. T WP T W e T N NS MR AR AR e e e A A A = = T = =

| KOMENT DECAY TIME | | |
|FROM TO TO 10NM | 80 - 100 MS | 90.56 MS !

TEST HEETS SPECIFICATIONS

.
TECHNICIAN @/y M




SW 26 1+ 8 9 92 - “SW Z1'6 @ 0 S9 L :HLbO Av3d 081 SSUT3 "HD :¥3ILTIA JXN3d : TINNBHD

{SH]  3HIL
pac vB1 091 oF1 rA 091 88 @9 ay 1A B sm.&m
P, S .l.\i.\) e LY @
< /\r\/.\

Lep )
—
B . A m
el
el
- . —
S
. . . P
>
©
. . . . . . . N A . . . . . . . . . . . c— PFZ T_.

174287 665221 +¥3GUNN NNY BITED X314 X33IN £8INS O LS ¢4NB10£8Z -d3IQUNN LS3L J¥i 0oy

NOT1¥4313330 HNINAN3d
NOILOYEITIEI NOIX314 AJI3N I11 OIHEAH D-ZLS 1ydd




SW ¢L°C91 @ o 68 91- ‘SH @¥ ' C9 8 o ST vE :9L¥0 AYI @3 55910 HD - ¥3LT1d Y138 - TINNUHD

(SH)  JHIL
gec B8l @9l vl aZl 08| 08 89 ar 214 ) om.om
. B . . . . . . - - . B — @MI
0
. . . . . . . .
. - . - - . N
[=p]
—
- . . . . " v . - - - v — &M m
- - . . . . . . . . . . . . . - . . A . - o m——— &m
. - - . . - . . . . . . JEE— Sm
17LZET 66EZLT ¥3GUNN NNY BETYD X314 HIIN £8INS O ZLS ZANDTIEBE :¥IBRNN LS3L1 J4L oct

JAJIN 40 3ISYE LNGEY NOIL1910d
NOTLIVd81T90 NOIX314 HI3N I11 QIHEAH D-ZLS Livd




SH D0°08Z @ o ZL BT~ ‘SH 91°C9 8 o SO KG -ULHO ANY3Id @9 SSUTd "H) :d3L1714 U13HL : TINNYHD
(SH] 3L

pac pg1 0at gv1 ecl 08 88 a9 ar 14 o az-

__ | | | | | ._ _ >

379NY

(o}

b1

TPLZET BBECET YIGHAN NNY BI19D X3IT4 ATIN £8INS 0 ZLS CANBTIE8EZ - YIGUAN LS3L J¥l
3TAONGS 01141330 LNOGyY NOIL1OLOH
NOTLIBYEIIY3 NOIX3Td HIIN II1 GIHBAH D-ILS Ldbd




SW B0 B8Z 8 o 6L GG- ‘SH ¥C'Z9 8 o Bf BB :9l¥0 AYAd 89 559710 "HY -¥3L1T14 NY10L :73NNGHI

(SNl 3H]L
poc 881 091 oyl ezl 001 88 89 at az ] @mu&w
. . . . - " B + @Ml
8
. . - =
—
T1LZET 66EZ21 - Y3EUNN NNY BITY3 X374 HOIN £8INS 0 ZLS ZANBTIE8Z - U3QUNN LSTL J¥l ozt

NOTLU10d 8L0L
NOTiUyE1IT93 NOIX3T4 XI3N II1 01d8AH 0-ZLS 1ybd




SH ¢1°LC @ N £0°9ZL- “SW @8 ¥8I @ N £L°2Z1 -vly0 Av3d poatl 55970 'HI :¥31TId JXAIN  1INNGHD

891-

ez1-

pg-

9y-

24

pg

(SHI 3JHIL
Bae pgl 091 avl (A 001 a8 a3 ay B B ac-
BITHI X714 AJIN £8ENS 0 2LG ZAN@TIL8E - yA8UNN 1S3L JyL

T1LTET 668221

“YIGHNAN NAY

SIXY X 33404 XIAN
NOILIBYBIIE3 NOIXITNA HIIN 111 QI¥9AH 0-ZLS lybd

30404

(18] X N)




SU 8Z 45 @8 N S£°GZL- 'SH @09°G81 B N 88221 :Hl¥0 Xb3d 089 554910 H) 43714 JAXAIN = 1INNYHI

(SW) 3WIL
Bz B8] 03] Byl 24 0o} 28 03 ay 8z P .
. . . . . . . . . . . . . . e
A
)
e
(]
m
- =
>
S
0
. - - . - - . - - . . . - - . - . R— &.T
P7LTE1 665221 43EHON NNY BII60 X373 AJIN £8ZNS 0 LS TIN@TI56C - UIGWNN 1531 odl °°

NOTLBTINIIY] INJHOW TY1T14I330 NI 35N 404 G3I¥3LT14 SIXB X 33404 HIAN
NOLLIRY8I YD NOIX3ITd X33IN 111 OIH8AH 0-ZLS 1¥yd




SW 9L°CT B U-N 66°88~- ‘SH vZ'BS @ H-N 85723 4100 HY3d 889 SSYT) "HD -¥3LTIA HAX3IN - TINNYHD

(SHY  3HIL
pecl 881 891 er1 S [515] 88 89 av pe B ac-
8-
I
. . . ’ - . . . . . . - - . . . . . . " , . . . - . + —m—] “¢|
Y]
)
[a)
. . . =
RS
. . . . . . . - pRp— @V
. . =
=
- . . . . . . . . . . . . . . . . . . . . . - - - — @@
- - . . . . . . . B . . . . . . . . . . . . . . . - - PR @N.ﬂ
89T

FFAZET BBLLIT - YIGHAN NNY BIIYD "X374 AIIN £8INS O ZLS 24NBTIEBE -Y3EUNN 1S31 QL
SIXY A INIUOW AI3IN
NOILPYEIIY] NOIX3T4 XJ3N I11 OI1¥8AH D-ZLG 1d¥d




SU B9 FT B W'N £6°FZ- “SH 0085 8 W-N S5 FL 9100 AY3d 083 55973 "HO -¥3lL1Id HOX3N : TINNYHD
(SN 3NIL

pal B8l @al ov! pel 0ol 08 @9 av Be B al-

| | _ | | | | .

nDHcL

(W-N)

. . “ . . A . . . . . . . A . . . . . . .[@N.ﬁ

PPAZET 66521 - Y3TUNN NNY BIIBD X374 AJIN £BINS O LS Z4ANGTIEBE - ¥AGUNN 1531 JUl 831

3FTAGNOD TULId1D30 1n04Gy LN3HOH 19101
NDILBYHITYI NOIX3T4 AJAN II1 QIH8AH D-2LS 1dbd




TRANSPORTATION RESEARCH CENTER INC.
HYBRID IIT SMALL FEMALE 23-DEC-99

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC . INC. TEST NO: 283C10NEL 572 0 SN283 NECK EXT. CAL 10
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I I I
| TEHPERATURE - . | 20.6 - 22.2 DEG. C| 21.1 DEG. C |
I | I I
|RELATIVE HUMIDITY | 10 - 70 % |  44.0 % |
| I I
| IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.00 M/S |
| [-10M8S | 1.5 - 1.9 M/S | 1.65 M/S |
|  INTEGRATED = ~—e o mmm oo oo mcccccmcccmcmm e
| PENDULUM | 20 S | 3.1 - 3.9 M/Ss | 3.18 M/S |
|  VELOCITY cmm oo
| | 30 MS | 4.6 - 5.6 M/S | 4.63 M/S i
| PEAK D-PLANE | [ |
| ROTATION | 97 - 109 DEG. | 108.59 DEG. {
| PEAK MOMENT DURING | I
JROTAION INTERVAL | -55 / -69 NM | -60.60 NK |

1 ki e e il o o o e > = = e e o = E R MR A o = o - - - = = — - - - —

|MOMENT DECAY TIME | | I
| FROM PEAK TO -10 NM LEVEL | 94 - 114 HS | 106.32 MS |

TEST MEETS SPECIFICATIONS
TECHNICIAN (f::;;2{;:;;i;;zfﬁfé’-_h-——_"_RUN‘NQHBER: 122399.1345;1

=




SWBY 9y 80 ¥1'6- “SW IS8 @D $I BT :9LHO NYId - @81 SSYU13 "HJ -¥3LTl4 JXN3d : TINNUHD

(SW]  3AWIL
ped P81 091 av1 114 001 @8 @g ar 1A ] sm;mmu
Py At N ~ )
\\l\\.\’l\’\'[l\ - /\/\\/\/\ T

. . . . -
=)
=
. - 3
o]
peg
. . . =
=

. . . . . . . . . . . . -— p93
. . . . P~
>
®

T'@SET 66SLTT Y3IANNN NNY 81 90 " LX3 AIIN £8INS 0 ZLS TINOTIEBEZ - Y3IGUNN LSIL JdL bot

NOT1¢43713330 UNINaN3id
NOI1bd81T8] NOISN3LX3 AJ3N [I11 OI¥8AH 0-2LS Ldvd




SW B0 BBZ @ o VT CI-

‘SW 9L LL 8 o BY 9% :91U0 AYId

89 5SY10 "HI WILIA

H138 : TINNGHD

(SW) 3WIL

202 @ﬂ @ﬂ oy 2_; 00 28 89 .J 2_ o 0
L | o . .
: : . . . @

: — os

_ R N

” O B
. .2 0 ;.xu FREL m.mNZm 0 Sm. . Ezfum.mm ~¥3gunN 531 oyl °¢!

170SCT 66£271

“438UNN NNY

AJIN 40 3508 LN0QY NOILU10d
NOTLPYEAIT93 NOTSNILXT AJIIN [I1 OI¥8AH 0-ZLS lyvd

ITONY

(o]




SH

pac

PO 08C 8 o 31°22- ‘SH @¥ ¥B 8 o 29 ZL :YL1Y0 AP3d

08t

(SH)
@91 a¥1 ezl oel

89 55913 "HI
JUIL
08 89 atv 8z

431114

Y13HL : TINNGHD

aZ-
09~

| | _

BZ1

1/05£1° 665221

*439HAN NNY 81 WD "L1X3 AI3AN £8INS 0 ZLS

37AONOD W1IdI230 Ln08Y NOYiBlod
NOELOHEIT63 NOTISNILX3 H33N [II 0148AH 0-ZLS 1¥9d

TINGTIEBE - ¥38UAN L1931 J¥lL

379N

{o}




SH 80007 8 o @k GE-

poz B81

g9l

‘SW ¥3°68 8 o B89 8B :Y1V0 NY3d @3 55Y70 "H) ¥3LIA

(SH)  3HIL
all anl 08 as a2y Bz 8

NOLOL < T3NNYHD

az-
29-

| |

370NV

(o)

Bel

1705£7 668221

:Y3GHUNN NNY

BT 190 T 1X3 AI3IN £8INS 0 ZLS TINOTIE8Z - ¥IEUNN
NOTib10d 1910L
NOTIBY8ITYI NOISNILXI XJIIN [I1 O[YBAH 0-2LS Lyvd

131 L




SW ¥C 861 8 N T¥ 191- ‘SW @9 LL 8 N 88'8SS :YL¥0 Mu3d

Bea1 SSY13 "HJ :¥3LTI14

n8-

Bi-

)4

B8

Bzl

091

(SH)  3JNIL
bez 681 291 vl A aal a8 A9 a¥ ge B 0i-
17BGET 66821 -¥3BUAN NNY Bl T8 " L1X3 33N £8INS 0 ZLS FTINBTIEBZ -d3QUNN LSTL Jdf

SIXY X 33404 X33N
NOTIbHEITe3 NOISNILXI MI3IN [I1I QI¥AAH 0-ZLS Lyvd

AXAIN = TINNGHI

33404

(18] X N)




JAXAIN = TINNGHD

SH 88780 @ N @2 ¢9T- ‘SW 26 LL B N @G 8GY% :YLy0 »v3d : @89 55970 'HJ :¥3LNIA
(SH)  3JWIL
8oc swﬂ 891 oﬂﬁ @M, 001 @ﬂ mw @ﬂ @M B ®N|mm|
L U R
. . . . . . . . m

. . | e . e . - - — py
.
N
179G£1 665221 “mmmraz N . .mﬁ T T 1X3 A23IN mmmzm 0 mww ﬂmzmﬁuwmm SYFAUNN 1S3LE JYl B3

NOTLBINDH] INJUON TYLTJIDI0 NI 3SN 404 03431714 SEXY ¥ 32404 223N
NOLLYYBITPI NOISNILX3 M23N [II AI¥8AH 0-Z.i5 1yyd

30404

(187 X N)




SH 8¢ £L B8 WN S9 %G~ 'SW BB b1 @ W-N 38 1Z :yLb0 Ay3d 083 SSYTI) "HD -¥3LTIA HAXIN : TANNGHD
(SH1  3HIL

paz B81 091 oy acl 081 fB a9 at Bl P -
| | | | | | | | e

- - . . . . . . - . . . . . - . - —— @Nﬂl

3npy0L

{(H-N)

b8

T7@GLT 665£2¢1 -¥3GUNN NNY B 92 "LX3 AJIN £8ZNS O ZLS TANBIIEBE - 43EUNN LS3L J¥L
SEXY A LIN3UOU AJ3IN
NOTLIOdE8IT¢3 NOISNILEX3 MI3IN [II Al¥8AH 0-ZLG L¥9d




SW BZ'EL ® N @383 ‘SH 606°08C @ U-N 8161 :91¥0 AY3d @89 SSY13 "HD :¥3L1IA HOM3AN : TINNUHD
(SH]  3UIL

hoe 081 091 A 8zl 001 a8 a8 ay Be 8 'T4

| I N A ; oor-

. . - - . B . . - . . - . . - . B . . - . . . . . . . . . b — @NHI

IN0Y¥0L

(W-N)

b8

TY0GET 66E2Z1 :YIGUNN NNY BI 193 “LX3 AD3IN £8INS 0 ZLS TINOTIEBL - y3AUAN 1531 Jul
3TAONDD TULIdIJ30 LNOEY LNJUOKW 8101
NOTL1U¥E1TY2 NOISNILXI HI3N [11 QIN8AH 0-74G Lyud




TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID IIT SMALL FEMALE © 23-DEC-99

TRC INC. TEST NO: 283C10TH2 572 0 SN283 THORAX CAL10

—— - e e e v e e e W R EE EE A - e e - — - -

I I
| | HIGH SPEED TEST |
_______________ |
TEST PARAMETER | SPECIFICATION | TEST RESULTS
| |
TEMPERATURE | 20.6-22.2 DEG. C ] 21.1 DEG. C
|
RELATIVE HUMIDITY | 10 - 70 % I 44.0 %
|
PENDULUM VELOCITY | 6.59 - 6.83 M/S | 6.59 M/S
| !
| MAXIMUM DEFLECTION i 48 - 55 MM | 49.2 MM
I
| HAXIMUM RESISTIVE FORCE | 3900 - 4400 N | 4474. N *
1 |
| INTERNAL HYSTERESIS |  69% - 85% | 74.4% |

% TEST DOES NOT MEET SPECIFICATIONS

TECHNICIAN ﬂ}{% RUN NUMBER: 122399.1519;1




TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID III SMALL FEMALE 23-DEC-99

TRC INC. TEST NG: 283C10TH2 572 0 SN283 THORAX CAL10

TEST PARAMETER | SPECIFICATION TEST RESULTS

I J |

| TEMPERATURE ! 20.6-22.2 DEG. C | 21.1 DEG. C

| I

|RELATIVE HUMIDITY | 10 - 70 % | 44.0 % |

I

| PENDULU¥ VELOCITY | 6.59 - 6.83 M/S | 6.59 M/S |
| HE-55 g

MAXIMUM DEFLECTION | Tt - 58 MM | 49.2 MM k/ |

N I L R L - I |

MAXIMUM RESISTIVE FORCE | 3800 --4300-N | 4474. N x|
| |

INTERNAL HYSTERESIS | 69% - 85% I 74.4% |

* TEST DOES NOT MEET SPECIFICATIONS

TECHNICIAN RUN NUMBER: 122399.1519;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID IIT SMALL FEMALE 23-DEC-99

TRC INC. TEST NO: 283C10RK1 572 0 SN283 R.KNEE CALLO
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |

I
TEHPERATURE | 18.9-25.6 DEG. C 21.1 DEG. C
RELATIVE HUMIDITY | 10 - 70 % 44.0 %

|
PROBE VELOCITY } 2.07 - 2.13 H/§ 2.13 /8

i
PEAK KNEE IMPACT FORCE | 3360 - 4080 N 3513.0 N
3.0 KG PENDULUM |

TEST MEETS SPECIFICATIONS

TECHNICIAN ,;4;5%?::;f;égaﬂﬂ“‘*""’____ﬁﬂﬂ"NUHBER 122399.0845;1
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID IIT SMALL FEMALE 23-DEC-99
TRC INC. TEST NO: 283C10LK1 572 0 SN283 LEFT KNEE CAL10
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| :
| TEMPERATURE 18.9-25.6 DEG. C 21.1 DEG. C
|
|RELATIVE HUMIDITY 10 - 70 % 44.0 %
| PROBE VELOCITY 2.07 - 2.13 M/S 2.13 M/8
|
| PEAK KNEE IMPACT FORCE 3360 - 4080 N | 3984.9 N
|3.0 KG PENDULUM |

TEST MEETS SPECIFICATIONS

TECHNICIAN &.ﬁ:{ (FEFE—""—___ RUN NUMBER: 122399.0838;1
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Post-Test Dummy Certification

Passenger Dummy S/N 369




TRANSPORTATION RESEARCH CENTER INC.
HEAD DROP TEST

HYBRID III SMALL FEMALE 23-DEC-99

TRC INC. TEST NO: 369C9HD1 572 0 SN369 HEAD DROP CAL 9
I I
| TEST PARAMETER SPECIFICATION TEST RESULTS |
| I
| TEHPERATURE 18.9-25.6 DEG. C 21.1 DEG. C |
I

|[RELATIVE HUMIDITY 10 - 70 % 44,0 % |
|

|PEAK RESULTANT ACCELERATION 250 - 300 G | 280.17 G !
| I I

| PEAK LATERAL ACCELERATION | 15 G HAX | 4.78 G |

|
| 1S ACCELERATION CURVE | | I
| UNIMODAL? | YES j  YES |

TEST MEETS SPECIFICATIONS
-~
TECHNICIAN t]:)vukiﬂ?c;x_ 4ZL/4R4442;=?*\_ RUN NUMBER: 122399.0840;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III SHMALL FEMALE 23-DEC-99

NECK FLEXION TEST - & CHANNEL TRANSDUCER

TRC INC. TEST NO: 369CINF1 572 0 SN369 NECK FLEX. CAL9
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I |

TEMPERATURE } 20.6-22.2 DEG. C | 21.1 DEG. C |

|

RELATIVE HUMIDITY | 10 - 70 % | 44.0 % |

[ I |

IMPACT VELOCITY | 6.89 - 7.13 /S | 7.12 M/S |

] 10 S | 2.1 - 2.5 M/S | 2.13 M/S |

INTEGRATED  memmmmmmmmmmmmm oo mo oo o meem e

| PENDULUM | 20 S | 4.0 - 5.0 M/S | 4,23 M/S |
VELOCITY = =m--mcmmecccemrcccrcccccccmccccmemeccme e m—m e o

] 30 MS | 5.8 - 7.0 M/S | 6.05 M/S |

PEAK D-PLANE | |

ROTATION | 80 - 92 DEG. 80.06 DEG. I

PEAK MOMENT DURING | |

ROTATION INTERVAL | 69 - 83 NM 71.95 NM |

| MOMENT DECAY TIME | |
| FROM TO TO 10NM | 80 - 100 MS 86.72 MS |

TEST MEETS SPECIFICATIONS
~
TECENTCIAN. TN Wb ffL/QLé4225>v\__ RUN NUMBER: 122399.1006;1
N




SW Z6 Ty @ 299 ¢~ ‘SWH ¢6' 1 @3 1692 :9L00 Av3d 081 SSY1D HI -¥31114 JXN3Id : 1INNBH)

(SH)  3JHIL
7oA gl st or1 gl 081 08 a9 Q¥ pe 5} om|®w|
| | | | | | ! |
TN N
S St e WV, o

. . . . -
[ap]
m
D
. - . . Ii
S

. . ' - . . . - . . . . - - - - . 4 — Gmﬂ
+ . . - UA“
’ po=

BoY

179901 66EZZT YIEUNN NNY 68 "X3T74 MJI3IN 69ENS O ¢LS TANBJIGEEL - 4IGUNN 1831 Jd1
NOI 194373230 UNINAN34
NOILDYELITYI NOIX3Td HI3IN II1 QIHEAH 0-2LS lybd




SW B83°€81 8 o LB OZ- “SH ¥O'BS 8 o @Y CF :0LYQ AV 89 SSYTI "HI :¥3L1I4 H138 : TINNGHD

(SH)}  3JWIL
pod Bl 031 oF 1 01 edi 08 23 et 114 B amanm
. - . . . . . - . . . . . . . . + . . . . N - - . . f . .|§M|
8
. . . . _
. =
[
—
. - ’ . . - . - . |®M m
. - - . . - - - ' . . . . - - . . . .nlll.am
. f . - - - . . 0 . . . . . - . . . .|®m
Bzl

179001 66£Z21 :Y3GHNN NNY 6D K374 AIIN BIENS 0 LS 1NGJ6SE - ¥3EUNN 1S3L JUL
: AJ3N 40 3ISH9 LnDEY NDILWLDH
NOTLYHEIT9D NOIX374 XI3N II1 ATd8AH D-ZLS 1dud




SH B8Y 98T 8 o £6°5f- “SH 3£°6S 8 o L9 L¥ :YLWQ Mb3d 89 5S¥73 "HD -¥3LId G13HL - TINNGHI
(SH1  3JNIL
i)' T4 881 091 A eci gei 08 a9 et B B 9¢-

| | | | | | | | | "~

319NY

(o)

179001 665221 93GHIN NNY 5192 X314 ¥JIN GIENS 0 248 TING6D59E  u3aWNN 1s31 Ja1 o¢t

J7ACGNDD TIBLI4I330 ENOBY NOILYL0dY
NOTLWHBIIY) NOIX3T4 A33N 111 QIH8AH D-Z4G5 1Yvd




SW ¥@ G81 @ o 8L ¥G- 'SW @Z°BS & o 90708 :U1Y0 AY3d @3 SSUTD "HI :¥31114 NBLOL :TINNYHI

(SH)  3HIL
pad B8l 991 gyl el el 88 a9 oy (1FA ] s@@w
0
- . . - - - ) N
o
m
. . . . - - . . - . . - - - - * . - . - I&M
. . . . . . » . . 1 . . . . . . . . . - . . -..Il.@m
1°9p01 665221 HIBHNN NNY 6190 X374 AIIN BYEINS 0 ZLS TANGIGIE - ¥38HNN 1531 Jyl Bl

NOILY10d 9101
NOILVY8ITY3 NOIX3ATd X3J3IN II1 G1H8AH D-ZLS 14vd




SW 9L°GS @ N 94 T1L~ “SW ¥ 141 8 N @8 ¥¥1 :9LU0 AY3d eeal SSYI3 "HI :¥3LNI4 AXAIN : TINNUHD
{SH} 3HIL

gal B8l 091 vl ocl 201 88 a9 ey B B @@@wﬁ

. . . . . . - . . f . . . . . . . . . . B . - - . . . . . . . — @Nﬂl

30404

(18F X N)

P8

179071 66£Z21 -y3GHNN NAY BIYD “X31d NI3N GYELNS O TLS TANGJGIE - d3IGUNN LS3L J¥L
SIXY X 33¥04 X33N
NODLIGYBITYD NOIX3Td AI3IN II1 GlYdAH D-ZLS 1dvd




SW ¥2°9% ® N 85 T1L- “SW 09 141 8@ N S5 ¢v1 ULyl Avid 989 SSY13 "HI

pel B8t

(SH)  3JHIL
@91 of1 A o1 08 49 oy Bl

R ETRIE JAXAIN - TINNUHD

8 8Z-
f9i-

|

| | | | |

. . . + — @N.ﬁl

33404

{101 ¥ N}

B8

179081 665221

S4IEHNN NDY 183 X314 MIIN 69ENS O £LS 1INGJI63E - ¥IGUNN LS31 Tyl

NOILYINDIYD INIWOW TUII4I200 NI 38N ¥04 Q3Y3ILTI4 SIXY X 32404 AIIN
NOILUYEI Y] NOIX3IT4 HI3N IIT OTHEAH D-ZLS ldvd




SWBZ £l BUWN I8 1E- 'SH PO 8y 8 N 1914 9Y1ba AY3d 889 SSYTI "HIY :¥3LTI3 HAXIN < TTINNGHD
(SHl  3JHIL

pac 881 091 ¥ | 1A 091 08 29 at B b 0z-

ag-
| | | | | |

InoyoL

CU-N)

B9l

179001 66S£ZZ1 :YIGHNN NMY B19D X374 MIIN GIENS 0 €LS 1JN6J63E - Y¥38UNN 1S3 JdL
SIXY A IN3WOW A33N
NOILOdEITYID NOIX314 I3N I1] OIY9AH D-ZLS Lyud




S8y 21 8 WN S3°8Z- ‘SW 8y 8% & W-N 84718 :4160 Ab3d 869 SSYUT3 "H) - ¥3L1I4 NOX3AN  TINNYHD
(SH]  JHIL
8oz 881 091 oy 24 eal 08 a9 0¥ Be B 8-

| _ | _ | | _ | | o

N0y0L

(R-N)

179001 665221 U3AHNN NDY 5190 X314 HJ3N 69ENS O ZLG TANGD69F - UIBWAN 1531 JalL 99¢

JTAGNOD TU11d1330 1n08Y LN3WOH 19101
NOTLWHBITIYI NOIX3T4 AHI3IN IIT AId48AH 0-ZLS ldud




TRANSPORTATION RESEARCH CENTER INC.
HYBRID III SMALL FEMALE 23-DEC-99

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 369CONE1 572 0 SN369 NECK EXT. CAL 9
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I I I
| TEMPERATURE | 20.6 - 22.2 DEG. C| 21.1 DEG. C
| I
|RELATIVE HUMIDITY | 10 - 70 % |  44.0 %
| IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.00 M/S
| | 10 MS | 1.5 - 1.9 H/S | 1.62 M/S |
INTEGRATED = +--memeeerres e mme e mmmm—m————
PENDULUM | 20MS | 3.1 - 3.9 M/S | 3.27 M/S |
VELOCITY = = ccemmeem oo me e cccccccmmcmaos
| 30 MS | 4.6 - 5.6 M/S | 4.87 M/S |
PEAK D-PLANE | _ I
ROTATION 97 - 109 DEG. | 104.62 DEG. [
PEAK MOMENT DURING | |
ROTATION INTERVAL -55 /-69 NM | -59.42 NM |

S L e = e e - - = . i - = —— = = = = -

|MOMENT DECAY TIME | |
|FROM TO TO -10 NM LEVEL 94 - 114 HS | 106.4 MS |

L L S ek e e e e o e = = T W M L S e e M e e s o= = e e e

TEST MEETS SPECIFICATIONS
TECHNICIANMN RUN NUMBER: 122399.1033;1
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID III SMALL FEMALE 23-DEC-99

TRC INC. TEST NO: 369C9TH1 572 0 SN369 THORAX CAL9

I
| | HIGH SPEED TEST
| | meommmmmeee
| TEST PARAMETER | SPECIFICATION TEST RESULTS |
| [
| TEMPERATURE | 20.6-22.2 DEG. C 21.1 DEG. C
|
|RELATIVE HUMIDITY | 10 - 70 % 46.0 %
PENDULUM VELOCITY 6.59 - 6.83 M/S 6.59 M/S
I
MAXIMUM DEFLECTION 48 - 55 MM 51.8 MM |
MAXIMUM RESISTIVE FORCE 3900 - 4400 N 4279. N |
I |
| INTERNAL HYSTERESIS 69% - 85% 71.5% !

TEST MEETS SPECIFICATIONS

Y
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID IIT SMALL FEMALE 23-DEC-99
TRC INC. TEST NO: 369C9RK1 572 0 SN369 R.KNEE CAL9
| TEST PARAMETER !  SPECIFICATION | TEST RESULTS |
I | I !
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
[ I
| RELATIVE HUMIDITY | 10 - 70 % | 44.0 % |
I I { [
| PROBE VELOCITY | 2.07 - 2,13 /S | 2.12 M/S |
I I | |
| PEAK ENEE IMPACT FORCE | 3360 - 4080 N | 3791.3 N |

|3.0 KG PENDULUM | I I

TEST MEETS SPECIFICATIONS

,-/\ )
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TRANSPORTATION RESEARCH CENTER

TRC INC.

TEST NO:

LEFT KNEE IMPACT TEST

HYBRID III SMALL FEMALE

369C9LK2

INC.

23-DEC-99

572 0 SN369 LEFT KNEE CAL9

R T Ll e T e L T R

| TEST PARAMETER

| TEST RESULTS |

I
| TEMPERATURE

|  21.1 DEG. C

| PEAK KNEE IMPACT FORCE

|3.0 KG PENDULUH

TEST HEETS SPECIFICATIONS
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Accelerometers:;

Potentiometers:

Load cells:

Neck load cells:

Dummy Sign Convention

+X: Forward
+Y: Rightward
+Z: Downward

+Chest longitudinal deflection: OQOutward

+Femur force: Tension

+X force: Head rearward
+Y force; Head leftward
+Z force: Head upward (tension on neck)

+X moment; Left ear rotating toward left shoulder
+Y moment: Chin rotating toward chest
+Z moment: Chin rotating toward left shoulder




Filtering Data

7 J211 MAR9S
Load Cell Barrier Forces Class 60

Vehicle Structural Accelerations Class 60

Occupant

Head Accelerometer Class 1000
Neck Class 60 |

Chest Accelerometer Class 180
Chest Deflection Class 180
Femur Force Class 600

Sternum Accelerometer Class 180

Lower Leg Class 600




Vehicle Instrumentation Placement

Test Number 991209-1

Orientation
Number Location Axis Manufacturer Model SN (+ Sensing)
| Left Brake Caliper X Endevco  7264-2000T AHRNG6 Rearward
2 Right Brake Caliper X Endevco 7264-2000T J25991 Forward
3 Instrument Panel X Endeveo  7264-2000T J27684 Forward
Center
4 Engine Top X Endevco 7264-2000T J29214 Rearward
5 Engine Bottom X Endevco 7264-2000T 130474 Forward
6 Vehicle Rear Center X Endevco  7264-2000T J30379 Forward
Y Endevco 7264-2000T J25921 Left
Z Endevco 7264-2000T J29566 Up
7 Left Rear Seat X Endevco 7264-2000T J27846 Forward
Crossmember
8 Right Rear Seat X Endevco 7264-2000T 127370 Forward
Crossmember
9 Vehicle Center of X Endevco  7264-2000T J27659 Forward
Gravity Y Endevco 7264-2000T J27868 Left




Accelerometers:

Potentiometers:

Load cells:

Neck load cells:

Tibia load cells:

Report Sign Convention and NHTSA Data Tape Reference Guide

+X: Forward
+Y: Leftward
+7Z: Upward

+Chest longitudinal deflection: Qutward

+Chest lateral deflection: Leftward

+Seat belt displacement: Outward

+Seat belt extension: Elongation

+Knee slider displacement: Distance between femur and tibia
increased (in relation to a seated
dummy)

+Femur force: Tension

+Seat belt force: Tension

+Barrier force:  Tension

+X force: Head pushed forward

+Y force: Head pushed leftward

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

+X moment: Right ear rotating toward right shoulder

+Y moment; Chin rotating toward chest

+Z moment; Chin rotating toward left shoulder

+X force: Ankle forWard, knee rearward

+Y force: Ankle rightward, knee leftward

+Z force: Tension

+X moment: Bottom of tibia moving leftward

+Y moment: Bottom of tibia moving rearward




Description Of Timing Marks On TRC High-Speed Film

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

The timing marks appear on the film as small red marks on the right edge of the film. Round marks are
left by the Photo-Sonics and Stalex cameras while horizontal bars are left by the Hycam, Locam, and
Fastax Il cameras. :

The timing generator puts out a pulse for every millisecond plus it generates additional pulses for
hundredths and tenths of seconds. To explain this further, we can use an example of a camera running
at 1000 frames per second.

1. Every frame will have one LED appear in it. This indicates a millisecond pulse.

2. Every ten frames will have two LEDs appear in it. These indicate a millisecond pulse plus a
hundredth of a second pulse.

3. Every one hundred frames will have three LEDs appear in it. These indicate a millisecond pulse, a
hundredth of a second pulse, and a tenth of a second pulse.
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