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Section 1.0

Purpose and Test Procedure
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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 2 flat frontal barrier test, A secondary objective is to gather
information on depowered airbags.

This test was conducted with a 1999 Chevrolet Blazer that impacted a flat frontal barrier. The

test vehicle contained two instrumented Hybrid 1 50™ percentile adult male dummies.
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Scction 2.0

Frontal Barrier Impact Test Summary
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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 two (2) airbag squib circuits to measure airbag fire times.
The vehicle's specified impact velocity range was 47.5 to 49.1 km/h. The vehicle impacted a flat

frontal barrier.

The test vehicle contained two (2) Hybrid III 50 percentile adult male anthropomorphic test
devices (dummies). The dummies were positioned in the front outboard designated seating

positions per FMVSS 208 Lab 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-four (44) 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 15, 1999,

The test vehicle, a 1999 Chevrolet Blazer, was equipped with airbags at the driver’s and right
front passenger’s seating positions. The vehicle's test weight was 2161.4 kilograms. The vehicle's

impact speed was 48.4 km/h. The vehicle's maximum static crush was 566 millimeters.

The driver’s 15-millisecond HIC was 153 and its 36-millisecond HIC was 306. The driver’s
chest maximum resultant acceleration with three (3) milliseconds minimum duration was 63.1 g.
The driver’s chest deflection was 62 millimeters. The driver’s left and right femur maximum

compressive forces were 7759 N and 8504 N, respectively.

The right front passenger’s 15-millisecond HIC was 289 and its 36-millisecond HIC was 340.
The right front passenger’s chest maximum resultant acceleration with three (3) milliseconds
minimum duration was 51.8 g, The passenger’s chest deflection was 15 millimeters. The right
front passenger’s left and right femur maximum compressive forces were 6019 N and 5572 N,

respectively.




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:
Reai-time:
High-speed:

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

' With respect to tow track centerline.

Table 1 Crash Test Summary

Frontal barrier impact
12/15/99

1454
22°C

1999/Chevrolet/Blazer/MPV
2161.4 kg

0°

48.4 km/h

48.4 km/h

566 mm

654 mm
1
i4

Required tools
Required tools

2 Speed trap measurement (+ .08 km/h accuracy)
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Table 1 Crash Test Summary, Cont'd.

Dummies: Driver #3551 Passenger #591

Type: Hybrid II 50" percentile Hybrid I1I 50" percentile
adult male adult male

Location: Lett front _ Right front

Restraint: Airbag Airbag

Number of data channels: 15 15

Front seat data:
Seat track failure: None None

Seat back failure: None None

Visible dummy contact points:

Head: Airbag/head rest Airbag

Chest: Airbag Airbag

Abdomen: Steering wheel rim None

Left knee: Instrument panel Instrument panel

Right knee: Instrument panel Instrument panel
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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

1999/Chevrolet/Blazer/MPV

White
IGNDTI13W4X2205437
Longitudinal
V-6
4.3 liters
_5 speed, ___manual, X automatic,
_ fwd, _rwd, X 4wd
N/A
N/A
N/A
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
Yes Other:

Certification data from vehicle's label:

Vehicle manufactured by:

Date of manufacture:

VIN:

GVWR:

GAWR:  Front:
Rear:

General Motors Corporation
4/99
1GNDT13W4X2205437
2427 kg

1270 kg

1225 kg

2-6

overdrive

Yes
Yes
Yes
No
Yes
Yes
Yes
None




Size of tires on vehicle:
Spare tire:

Type of front seats:

Table 2 Test Vehicle Information. Cont'd.

P235/70R15
Standard

Bucket

Tire & capacity data from vehicle's label:

Recommended tire size:

P235/70R 15

Recommended cold tire pressure:

Front;

Rear:

32 psi
32psi

Designated Seating Capacity:

Front
Rear
Total
Vehicle Cargo Weight:

Test vehicle attitudes:

Delivered attitude: LF:
Fully loaded attitude: LF:
Pre-test attitude: LF:
Post-test attitude: LF:

136 kg!

792 mm
786 mm
780 mm
803 mm

796 mm LR: 834 mm
788 mm LR: 800 mm
778 mm LR: 805 mm
832 mm LR: 810 mm

588 R

1125 kg was used for calculating target test weight per VRTC personnel.

27

RR:

RR:

836 mm
802 mm
796 mm
800 mm




Table 2_Test Vehicle Information. Cont'd.

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

Right front 5135 kg Right rear 410.5 kg
Left front 538.0 kg Left rear 431.8 kg
Total front weight 1051.5 kg (55.5% of total vehicle weight)
Total rear weight 8423 kg (44.5% of total vehicle weight)
Total delivered weight 1893.8 kg

Calculation of test vehicle's target test weight:

RCLW = Rated Cargo and Luggage Weight
UDW = Unioaded Delivered Weight (1893.8 kg)
DSC = Designated Seating Capacity (5)
RCLW = [25kg!

Target test weight = UDW + RCLW + (number of Hybrid 11l Dummies x 75.7 kg per dummy)
Target test weight = 1893.8 + 125 + 151 4 =2170.2 kg

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

Right front . 5584 kg Right rear 5225 kg
Left front 570.2 kg Left rear 5103 kg
Total front weight 1128.6 kg (52.2% of total vehicle weight)
Total rear weight 1032.8 kg (47.8% of total vehicle weight)
Total test weight 21614 kg (0.4% under target test weight)

Weight of ballast secured in vehicle: 112 1bs behind the front passenger’s seat
Components removed to meet target test weight: None

CG rearward of front wheel centerline: 1302 mm

Vehicle Wheelbase: 2725 mm

! Rated Cargo and Luggage Weight (RCLW) from label is 136 kg. 125 kg was used for
determining target test weight per VRTC personnel.
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Table 3 Post-Impact Data

Tes_t number: 091215-2

Test date: 12/15/99

Test time: 1454

Test type: Frontal barrier impact
Impact angle: 0°

Ambient temperature
at impact area: 22°C

Temperature in
occupant compartment: 21°C

Impact velocity:

Primary: 48.4 km/h
Secondary 48.4 km/h
Specified range: 47.5 to 49.1 kmv/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: 4690 mm
.Post-test: L: 4318 mm
Total crush: L: 372 mm
Average crush: 463 mm

Test vehicle rebound from flat barrier:

Distance from test vehicle to barrier:
Post-test: L: 675 mm

Average rebound: 654 mm

29

C:

4856 mm
4290 mm
566 mm

670 mm

R:
R:
R:

4696 mm
4245 mm
451 mm

618 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.
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Figure 2 Accident Investigation Division Data for 30 mph Frontal Barrier Impact

Test date: 12/15/99
Vehicle year/make/
model/body style: 1999/Chevrolet/Blazer/MPV
VIN: 1IGNDT13W4X2205437
Build date: 4/99
Test weight; 21614 kg < L
Vehicle wheelbase: 2725 mm oLz '; L
Maximum width: 1701 mm
s R RN
Front overhang; 891 mm c ! @ @i 0}
{ i Cé
¥ hL_Jﬁrjg i\‘_ﬁ
|
|
Collision Deformation
Classification (CDC) Code: 12FDAW? {}
|
|
Crush depth Cl: 372 mm | CAL=D
measurements: C2: 482 mm /\/.\/
C3: 551mm i
C4: 551 mm :
C5: 513 mm i
C6: 451 mm :
Midpoint of damage: D: Vehicle Longitudinal Centerline

Length of damaged
region:

L: 1524 mm




Figure 3 Vehicle Accelerometer Placement

(X) + {Longitudinal)

Side View

! (X) + (Longitudinal)
!

Bottom View
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Table 5 Dummy Injury Criteria

Maximum Acceleration

Head
X Y Z R X
Driver 409 g -80g 233g 458¢ -66.0 g
Passenger -41.8 g 448 ¢ -336¢ 62.7 g 498 g
Maximum Femur Compressive Force
Left Femur Right Femur
Driver 7759 N 8504 N
Passenger 6019 N 5572 N
15-Millisecond Head Injury Criteria'
HIC Time t; Time t,
Driver 153 80.1 ms 95.1 ms
Passenger 289 106.2 ms 121.2 ms
36 millisecond Head Injury Criteria
HIC Time t, Time t,
Driver 306 73.7 ms 109.7 ms
Passenger 340 84.6 ms 120.6 ms
Chest Maximum Resultant Acceleration
Acceleration Time t, Time t,
Driver 63.1g 85.1 ms 88.2 ms
Passenger 518¢g 86.5 ms 89.5 ms

! As defined in FMV
? Defined as equal to

Maximum Chest Deflection

Driver 62 mm
Passenger 15 mm

SS No. 208
or exceeding 0.003 sec. duration

3-2

Chest
Y

38¢
52¢g

Z

131¢g
205 ¢




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 then rotated back forward and came to rest in

a seated position leaning slightly to the right..

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 torso
rotated to the right. The dummy rebounded backward, up, and to the left. The dummy sat back

down in the seat and came to rest in a seated position leaning to the left.




Section 4.0

Vehicle, Occupant, and Camera Measurements




Figure 4 Pre-test and Post-test Measurement Points
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Table 6 Impacted Vehicle Measurements

Vehicle year/make/model/body style: 1999/Chevrolet/Blazer/MPV
Test Number: 991215-2

No. Type of measurement Pre-Test Post-Test Difference
X1 |Total Length of Veh. at Centerline 4856 4290 566
X2 |Rear Surface of Veh. to Front of Engine Block 4206 4071 135
X3 |Rear Surface of Veh. to Firewall 3724 3709 15
X4 |Rear Surface of Veh. to Upper Leading Edge of Right Door | 3449 3433 16
X5 |Rear Surface of Veh. to Upper Leading Edge of Left Door 3457 3435 22
X6 [Rear Surface of Veh. to Lower Leading Edge of Right Door | 3405 3386 19
X7 |Rear Surface of Veh. to Lower Leading Edge of Left Door 3420 3394 26
X8 |Rear Surface of Veh. to Upper Trailing Edge of Right Door | 2353 2333 20
X9 |Rear Surface of Veh. to Upper Trailing Edge of Left Door 2356 2336 20
X10|Rear Surface of Veh. to Lower Trailing Edge of Right Door | 2335 2320 15
X11|Rear Surface of Veh. to Lower Trailing Edge of Left Door 2349 2322 27
X12|Rear Surface of Veh. to Bottom of " A " Post on Right Side | 3397 3390 7
X13{Rear Surface of Veh. to Bottom of " A " Post on Left Side 3405 3385 20
X14|Rear Surface of Veh. to Firewall--Right Side 3710 3367 343
X15|Rear Surface of Vehicle to Firewall --Left Side 3697 3639 38
X16|Rear Surface of Veh. to Steering Wheel Center 2966 3025 -59
X17|Center of Steering Column to " A " Post 284 336 -52
X18|Center of Steering Column to Headliner 465 425 40
X19]Rear Surface of Veh. to Right Side of Front Bumper 4696 4245 451
X20|(Rear Surface of Veh. to Left Side of Front Bumper 4690 4318 372
X21|Length of Engine Block 440 440 0
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Figure 5 Vehicle Target Locations

127 mm < 610mm  —
EXX) e
127 mm —
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Figure 6 Dummy Measurement Locations for Front Seat Qccupants
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Table 7 Dummy Measurement Data For Front Seat Occupants

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.

4-6

7 Driver Passenger
Designation Type of Measurement (Serial #551) (Serial #591)
WA Windshield angle 35.6° 35.6°
SWA Steering wheel angle 68.5° N/A
SCA Steering column angle 21.5¢° N/A
SA Seat back angle 24° 23°
HZ Head to roof 204 mm 222 mm
HH Head to header 507 mm 450 mm
HW Head to windshield 657 mm 625 mm
HR Head to side header 268 mm 263 mm
" NR Nose to rim 387 mm N/A
NA Nose to rim angle 18° N/A
CD Chest to dash 570 mm 475 mm
CS Steering wheel to chest 345 mm N/A
RA Rim to abdomen 185 mm N/A
KDL Left knee to dash 218 mm 174 mm
KDR Right knee to dash 215 mm 175 mm
KDA Qutboard knee to dash angle 28° 31°
PA Pelvic angle 21.4¢ 22°
TA Tibial angle 39.8° 45°
KK Knee to knee 295 mm 275 mm
ST Striker to head 612 mm 593 mm
Striker to head angle -78° -71°
SK Striker to knee 630 mm 665 mm
Striker to knee angle 2° -6°
SH Striker to H-point 264 mm 303 mm
Striker to H-point angle 13¢ 10°
SHY Striker to H-point (Y dir.) 246 mm 250 mm
HS Head to side window 375 mm 352 mm
HD H-point to door 180 mm 170 mm
AD Arm to door 153 mm 135 mm




Figure 7 Camera Positions
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Figure A-6 Post-Test Left Rear Three-Quarter View




Figure A-8 Post-Test Rear View
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igure A-2 Pre-Test Right Sude View
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Figure A-10 Post-Test Right Side View




: I.'“i:rg.urt.f\rll Pre-Test Right Front Three-Quarter View

Figure —1_1 Post-Test Rig-l:il Front Three-Quarter View




Figure A-13 Pre-Test \rnlmad View

Figure A-14 Post-Test Overhead View




Figure A-16 Post-Test Front Underbody View



Figure A-18 Post-Test Rear Underbody View



Figure A-20 Post-Test Engine Compartment View




Figure A-21 Post-Test Front Wmdshilﬂd View 1



Figure A-23 Post-Test Front Windshield - View

Intentionally Left Blank



Figure A-25 Post-Test Front Windshield Driver and Passenger Dummy View




Figure A-27 Post-Test Driver Dummy Windshield View




Figure A-29 Posi-Test Passenger Dummy Windshield View
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Figure A-31 Post-Test Driver Dummy Position - View 1
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Figure A-33 Post-Test Driver Dummy Position - View 2



Figure A-35 Post-Test Driver Dummy Position - View 3



Figure A-37 Post-Test Passenger Dummy Position - View 1
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Figure A-38 Pre-Test Passenger Dummy Position - View 2
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Figure A-39 Posi-Test Passenger Dummy Position - View



Figure A-41 Post-Test Passenger Dummy Position - View 3



Figure A-42 Post-Test Driver Dummy View

Figure A-43 Post-Test Driver Dummy Head Contact - View 1




Figure A-45 Post-Test Driver Dummy Knee Contact - View 1




Figure A-47 Post-Test Driver Dummy Knee Contact - View 3



‘igure A-48 Post-Test Passenger Dummy View

Figure A-49 Post-Test Passenger Dummy Head Contact - View 1




Figure A-5) Post-Test Passenger Dummy Head Contact - View 2

Figure A-51 Post-Test Passenger Dummy Knee Contact - View |




Figure A-52 Post-Test Passenger Dummy Knee Contact - View 2

Figure A-S3 Post-Test Damage - View 1
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Figure A-54 Posé-Test Damage - View

Figure A-55 Pre-Test Certification and Tire Information Label View
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TRANSPORTATION RESEARCH CENTER
HEAD DROP TEST
HYBRID III 50th
TRC INC. -

TEST NO: 551C73HD1 572E

| SPECIFICATION

INC.

12-NOV-99

SN551 HEAD DROF CAL 73

| TEST RESULTS |

S i o o I

TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
] I

| RELATIVE HUMIDITY | 10 - 70 % | 44,0 % t
| PEAK RESULTANT ACCELERATION| 225 - 275 G 269.90 G i
I

| PEAK LATERAL ACCELERATION | 15 G MAX 5.44 G |
I | I I
|IS ACCELERATION CURVE | |
| UNIMODAL? | YES YES |

TEST MEETS SPECIFICATIONS -
TECHNICIAN N RUN NUMBER: 111299.1043;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 12-NOV-99

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 551C73NF1 572E SN551 NECK FLEXION CAL73

| TEST PARAMETER | SPECIFICATION | TEST RESULTS |

| : I

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

. | |

RELATIVE HUMIDITY | 10 - 70 % 44.0 % |

| |

IMPACT VELOCITY | 6.89 - 7.13 M/S 6.99 /S |

. | 10 MS | 22.50 - 27.50 G | 22.54 G |

PENDULUM =~ —mmmm o mm e e S

| 20 HS | 17.60 - 22.60 G | 21.40 G |

DECELERATION = o oo oo o oo oo e e e

| 30 MS | 12.50 - 18.50 G | 15.59 G |

I | |

|MAX PENDULUM G | 29 G MAX |  23.12 6 |
I I :

|MAX PENDULUM G ABOVE 30 MS | 29 G MAX {  15.52 G |

|DECELERATION-TIME CURVE | | - |

[DECAY TIME TO 5 G | 34 - 42 MS | 40.64 MS |

| D PLANE | Max | 64 - 78 DEG. | 72.87 DEG |

| ROTATION | TIME | 57 - 64 MS |  60.64 MS |

| MOMENT ABOUT | MAX | 88.2 - 108.5 NN | 93.08 NM i

| OCCIPITAL =~ memmmme e

| CONDYLE | TIME | 47 - 58 S | 53.76 MS- |

|ROTATION ANGLE-TIME CURVE | | _ o
{DECAY TIME TO ZERO | 113 - 128 ¥S | 118.72 MS |

- 1 A Ll Ak ol k= = T W N W R EF ER M M AR SR AR = A

|POSITIVE MOMENT-TIME CURVE | : | ' i
{DECAY TIME TO ZERO | 97 - 107 MS | 105.44 MS f

TEST MEETS SPECIFICATIONS :
TECHNICIAN ﬁééir;h Z;,zlﬂ;éﬁégiﬁzy RUN NUMBER: 111299.1247;2
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th _ 12-NOV-99

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 551C73NE1 572E SN551 NECK EXT CAL73
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
i
| TEXPERATURE | 20.6 - 22.2 DEG. €| 21.1 DEG. C
_ | |
|RELATIVE HUMIDITY | 10-70% |  44.0%
_ | . |
[ IMPACT VELOCITY | 5.95 - 6.19 H/S |  6.12 M/S
| 10 MS | 17.20 - 21.20 G | 19.16 G |
PENDULUH ~ =—-mccmmemmmcme—mmm—mmmmcm—mmmmmmmmmm e mmm e
| 20 MS | 14.00 - 19.00 ¢ | 16.83 G |
DECELERATION ~  =-=—= o emmmmmm—cmommmmmmmmmm——m—mmm—mmmmmmmmem
| : { 30 MS | 11.00 - 16.00 G | 13.64 G |
. | |
MAX PENDULUM G | 22 G MAX [ 19.43 G
! |
MAX PENDULUM G ABOVE 30 MS | 22 G MAX | 13.60 G
| DECELERATION-TIME CURVE | |
{DECAY TIME TO 5 G | 38 - 46 MS  |°  40.08 MS
| D PLANE | MAX | 81 - 106 DEG. | 99.05 DEG. 1
I __________________________________________________
| ROTATION | TIME | 72 - 82 S | 77.12 MS |
| MOMENT ABOUT | HIN | -80.0/-52.9 NM | -67.11 NM |
| OCCIPITAL e mmmmmmm =
| CONDYLE | TINE | 65 - 79 MS | 71.04 MS O
JROTATION ANGLE-TIME CURVE | | |
[DECAY TIME TO ZERO | 147 - 174 MS | 158.00 HS |
INEGATIVE MOMENT-TIME CURVE | . | |
[DECAY TIME TO ZERO C ] 120 - 148 MS - | .141.12 MS |

TEST MEETS SPECLFICATIONS

TECHNICIAN 4;¢Qzﬂiéggﬁftu>- RUN NUMBER: 111299.1314;1
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST

HYBRID III 50th 12-NOV-99

TRC INC. TEST NO: 551C73TH2 572E SN551 H.S.THORAX CAL73
|
| HIGH SPEED TEST
| 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 M/S | 6.62 M/S |
| HAXIMUM DEFLECTION 63.5 - 72.6 MM | 71.3 HM
|
lHAXIMUH RESISTIVE FORCE 5159 - 5894 N | 5890. N
B |
| INTERNAL HYSTERESIS 69% - 85% | 69.2%

TEST MEETS SPECIFICATIONS
TECHNICIAN_D> V\L}j%:\t/ﬁ%% RUN NUMBER: i111299.0919;1
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TRANSPORTATION RESEARCH CENTER INC.

-RIGHT KNEE IMPACT TEST

HYBRID III S50th : 12-NOV-99
TRC INC. TEST NO: 551C73RK1 572E SN551 RIGHT KNEE CAL 73
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| o |

TEMPERATURE | 18.9-25.6 DEG. ¢ | 21.1 DEG. C
I I
RELATIVE HUMIDITY | 10 - 70 % | 44.0 % |
|
PROBE VELOCITY | 2.07 - 2.13 M/S | 2.12 M/S |
I I I
PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5523.8 N !

|5.0 KG PENDULUM | | I

TEST MEETS SPECIFICATIONS

TECHNICIAN % é\)%%&hé' RUN NUMBER: 111299.1020;1
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 50th 12-NQV-99

TRC INC. TEST NO: 551C73LK1 572E SN551 LEFT KNEE CAL 73
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I I
| TEMPERATURE | 18.9-25.6 DEG. C 21.1 DEG. C |
| I I
| RELATIVE HUMIDITY | 10 - 70 % 44,0 % |
| I

| PROBE VELOCITY | 2.07 - 2.13 H/S 2.12 M/S |
| I I |
[PEAK KNEE IMPACT FORCE [ 4715 - 5782 N 4862.3 N [
[5.0 XG PENDULUM | |

TEST MEETS SPECIFICATIGNS

TECHNICIAN RUN NUMBER: 111299.1014;1
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TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 50th : 10-NOV-99

TRC INC. TEST NO: 591C68HD1 S72E SN591 HEAD DROP CAL 68

| _ |

| TEST PARAMETER SPECIFICATION TEST RESULTS |
TEMPERATURE 18.9-25.6 DEG., C 21.1 DEG. ¢

|

RELATIVE HUMIDITY 10 - 70 % 44.0 % |

_ |

PEAK RESULTANT ACCELERATION| 225 - 275 ¢ 254,33 G |

. |

PEAK LATERAL ACCELERATION | 15 G MAX -3.29 G |

|

IS ACCELERATION CURVE | |

UNIMODAL? | YES YES

TEST MEETS SPECIFICATIONS ,
TECHNICIAN:I:QE3gSjtii;;_éi=4£34222gégzzk,. RUN NUMBER: 111099.0858;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 10-NOV-99

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 591C68NF1 S72E SN591 NECK FLEXION CAL6S
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I

TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C I
| {

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

IMPACT VELOCITY | 6.89 - 7.13 M/8 | 6.99 /S |
| 10 MS | 22.50 - 27.50 G | 22.94 G |

PENDULUM =~ —o e e e e oo ccccmmccece o

| 20 MS | 17.60 - 22.60 G | 21.61 G |

DECELERATION = ~—---o-- e e

| 30 HS | 12.50 - 18.50 G | 13.79 G |

| ! | |
|MAX PENDULUM G [ 29 G MAX |  23.67 G {
I |

MAX PENDULUM G ABOVE 30 MS | 29 G MAX | 13.72 G |
DECELERATION-TIME CURVE | |
'DECAY TIME TO 5 G | 34 - 42 MS | 40.96 HS [
! D PLANE | Max | 64 - 78 DEG. | 71.29 DEG. |
ROTATION | TIME | 57 - 64 MS |  59.92 MS |
MOMENT ABQUT | MAX | 88.2 - 108.5 NM | 94.02 NM |
OCCIPITAL = mmmmmmm e eeeececccc e e e
CONDYLE | TIME | 47 - 58 MS ~ |  54.32 MS |

|ROTATION ANGLE-TIME CURVE | - |
|DECAY TIME TO ZEROQ } 113 - 128 MS | 116.88 MS |

A o S R R A e o e . = . - e s e o o i o o

|POSITIVE HOMENT-TIME CURVE | | |
{DECAY TIME TO ZERO | 97 - 107 HS | 103.44 ¥MS |

T R R R R L SR A o e e e AT T R N SR A R R e A S R e o W S W R AL i o - - - .

TEST MEETS SPECIFICATIONS
TECHNICIA#T]?T»xE{kZﬁL lxjébéfoZawz,/ RUN NUMBER: 111099.1108;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 10-NOV-99
NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 591C68NE1 572E SN591 NECK EXT CAL68
[ TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I

TEMPERATURE | 20.6 - 22, 2 DEG. C 21.1 DEG. C
|
RELATIVE HUMIDITY | 10 - 70 % 44.0 % ]
I I
IMPACT VELOCITY | 5.95 - 6.19 M/S 6.05 H/S |
! | 10 ¥S | 17.20 - 21.20 6 | 18.77 ¢ |
PENDULUM S e e e e
[ 20 MS | 14.00 - 19.00 G | 17.55 G |
DECELERATION =~ = m oo e eoee
| 30 S { 11.00 - 16.00 G | 15.80 G |
I |
MAX PENDULUM G 22 G MAX |  19.04 G |
E [
MAX PENDULUM G ABOVE 30 MS 22 G MaxX [ 15.74 G |
DECELERATION-TIME CURVE | |
DECAY TIME TO 5 G 38 - 46 MS |  38.88 MS [
D PLANE | HAX | 81 - 106 DEG. | 97.58 DEG. i
ROTATION | TIME | 72 - 82 Ms |  76.08 MS |
| MOMENT ABOUT | MIN |  -80.0/-52.9 NM | -70.71 NM |
OCCIPITAL e e e
CONDYLE | TIME | 65 - 79 MS |  70.24 MS |

____—_-_____-.____—.....—..-__-____——...--__---.—_--—__-.__.._._..-..__--._.-__———---

ROTATION ANGLE-TIME CURVE | | [
DECAY TIME TQ ZERO | 147 - 174 MS | 155.36 HS |
NEGATIVE HOMENT-TIME CURVE | | I
DECAY TIME TO ZERO |

---—-——_——.—__________-...-___—_-—_.-_—-.--—-—-.--_--4._..--..____..____..-.___————

TEST MEETS SPECIFICATIONS Z_J

TECHNICIA&H\)Lags"ﬁ_“

RUN NUMBER: 111099.1203;1
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TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

HYBRID III 5Qth

TRC INC. TEST NO: 591C68TH1

10-NOV-99

572E SN591 H.S.THORAX CAL68

—-----—---—---..___-..-_--..._..__-——_---_--..__-—_-..___..._-_-_-._________.----

HIGH SPEED TEST

TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 20.6-22.2 DEG. C 21.1 DEG. C
I

RELATIVE HUMIDITY | 10 - 70 % [ 44.0 %
I |
| PENDULUM VELOCITY 6.59 - 6.83 M/S | 6.62 M/S |
[ |
|MAXIMUM DEFLECTION 63.5 - 72.6 M4 | 70.6 MM |
I I
|MAXIMUM RESISTIVE FORCE 5159 - 5894 N | 5864. N |
I |
| INTERNAL HYSTERESIS | 69% - 85% | 73.3% |

TEST MEETS SPECIFICATIONS

TECHNICIAN g;\JL¥%£;éE?3qq’, RUN NUMBER: 111099.1305;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 50th 10-NOV-99
TRC INC. TEST NO: 591C68RK1 572E SN591 RIGHT KNEE CAL 68
| TEST PARAMETER | SPECIFICATION | TEST RESULTS I
| -
TEMPERATURE , | 18.9-25.6 DEG. C | 21.1 DEG. C
|
RELATIVE HUMIDITY | 10 - 70 % [ 44.0 %
PROBE VELOCITY [ 2.07 - 2.13 /s | 2.11 M/S
I I I I
PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5441.8 N
5.0 KG PENDULUM | |

---——---—-.---—_--..____—_.._-..___-..____-_--.._-.—__--____,___---‘_—-_—--—--

TEST HEETS SPECIFICATIONS
TECHNICIAN_iizib&uQi]t{klg_jzjég;éégi;o~\_ﬂ RUN NUMBER: 111099.0855;1
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 50th 10-NOV-99
TRC INC. TEST NO: 591C68LK1 572E SN591 LEFT KNEE CAL 68
| TEST PARAMETER |  SPECIFICATION | TEST RESULTS |
I | o
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C
| I
{RELATIVE HUMIDITY | 10 - 70 % | 44.0 %
I I I
| PROBE VELOCITY | 2.07 - 2.13 M/s | 2.11 H/S
I | |
|PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5227.9 N
|5.0 KG PENDULUM - ] |

S T T T T e e e e e e e e e e e e e e e o e e e - e = = —

~ TEST MEETS SPECIFICATIONS _
TECHNICIAN /M RUN NUMBER: 111099.0852;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID IIT EXTERNAL DIMENSIONS

SN551 FST 22-DEC-99
TRC INC. TEST NO: 551C74ED 551C74ED
o TEST PARAMETER  (DINEN.)| SPECIFICATION | TEST RESULTS]
TEZE;}EBE FOR CHEST CIRCUMFERENCE (AA)| 429 - 45;hiﬁ= | 432. MM |
[LOCATION FOR WAIST CIRCUNFERENCE (38)| 226 - 231 WM | 220, WK |
[CHEST CIRCUMFERENCE (1) | 570 -1oo1 ms | 951, 1 ]
[VAIST CIRCUMFERENCE  (2) | 836 - 866 nn | ous. mn ]
lcHesT DEPTH (o) 213 - 220 | 26 wH ]
|H-POINT HEIGHT  (0) | 84 - a3 me | se. wn |
[H-POINT FRON SEATBACK (D) | 135 - 160 W | 140, Wn I
ISKULL CAP T0 BACKLINE  (H) | 41 - 46 mx | a3, mi ]
ITOTAL SITTING HEIGHT  (A) | 879 - 889 WK | os. HH ]
ITHIGH CLEARANCE (%) | 140 - 155 M 1 1as. mn 1
[BUTTOCK KNEE LENGTH (k) | 579 - 605 WH | 557 mn ]
[BUTTOCK POPLITEAL LENGTH (W) | 452 - 47 W | 467, i ]
IPOPLITEAL HEIGRT (L) | 429 - 455 WM 1 asa.
IKNEE PIVOT HEIGRT (M) | 485 - 500 WM | 433 Wh ]
[FOOT LENGTH (2 | 252 < 267 wn | 2en. m ]
IFooT BREADTR  (w) | el- 107w | ermn ]
ISHOULDER PIVOT FROK BACKLINE  (E) | 84 - 94 Wx | ou. B |
ISHOULDER BREADTH (V) | 42z - 437w | anr.mn ]
ISHOULDER PIVOT HEIGHT  (B) | 506 - 521 W | 513, %% ]
[ELBOV REST HEIGRT (1) | 191 - 211 mm 1 20w
ISHOULDER-ELBOW LENGTH (1) | 330 - 345 | 30, Wn 1
BACK OF ELBOV TO WRIST PIVOT  (G) | 200 - 305 4 | 297 W0 |

572E SN551 EXT. DIMENSION

DUMMY MEETS SPECEE,,¢5>22§:;7’
TECHNICIAN i2;7 RUN NUMBER: 010300.0842




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 50th 22-DEC-99
TRC INC. TEST NO: 551C74HD1 572E SN551 HEAD DROP CAL 74
| |
| TEST PARAMETER SPECIFICATION | TEST RESULTS
|
| TEMPERATURE 18.9-25.6 DEG. C 21.1 DEG. C
RELATIVE HUMIDITY 10 - 70 % 44.0 %
J
PEAK RESULTANT ACCELERATION 225 - 275 G 263.28 G i
|
PEAK LATERAL ACCELERATION | 15 G MAX 3.66 G |
| |
IS ACCELERATION CURVE | |
UNIMODAL? | YES YES |

..___—-.__-_-—-__-.__——..----...____—q...---_-—--—-__—.—----..._____-._---—----q,_-

TEST MEETS SPECIFICATIONS

—
TECHNICIAN :T\\;bqﬁi]h;rk. iZ~/£;;ééZ;»ﬂu— RUN NUMBER: 122299.1122;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID IIT 50th 22-DEC-99

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 551C74NF1 572E SN551 NECK FLEXION CAL74
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
J f
| TEMPERATURE | 20.6-22.2 DEG. ¢ | 21.1 DEG. C
I I
|IRELATIVE HUMIDITY | 10 - 70 % | 44.0 % |
| |
| IMPACT VELOCITY | 6.89 - 7.13 M/S | 6.93 M/S |
| 10 S | 22.50 - 27.50 G | 23.53 G |
| PENDULUM = e oo em
| | 20 S | 17.60 - 22.60G | 21.78 G |
[ DECELERATION = ccom oo o
| | 30 M5 | 12.50 - 18.50 G | 17.73 G |
| | |
| MAX PENDULUM G | 29 G MAX |  24.04 G
|
|MAX PENDULUM G ABOVE 30 MS | 29 G MAX | 17.65 G
DECELERATION-TIME CURVE | |
DECAY TIME TO 5 G | 34 - 42 MS |  36.56 MS
D PLANE | MAX | 64 - 78 DEG. | 70.67 DEG. |
| ROTATION | TIME | 57 - 64 MS |  61.12 MS |
MOMENT ABOUT | MAX | 88.2 - 108.5 NN | 95.86 NM |
OCCIPITAL  com e e m
CONDYLE | TIME | 47 - 58 MS | 50.24 MS |

-..___-_----—---..---—.-.._-—-.---——----—-—-——_---—---—-_-.._---__—-...---—--—

|ROTATION ANGLE-TIME CURVE | | |
IDECAY TIME TO ZERO | 113 - 128 ¥S | 117.12 MS |

-_.-__—-----___——---------u---—----____—_--------..._---_---..————...----——-

|POSITIVE MOMENT-TIME CURVE | | I
IDECAY TIME TO ZERO | 97 - 107 MS | 105.20 MS |

--...__—_---------—---—_----.-____.._--_—---—--------—————-.----.._——...--_--—

TEST HEETS SPECIFICATI?I\S
TECHNICIAN 5.[ EMSE Eéé/éﬂ!/\__ RUN NUMBER: 122299,1321;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 22-DEC-99

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 551C74NE1 572E SN551 NECK EXT CAL74
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | f
| TEMPERATURE | 20.6 - 22.2 DEG. C 21.1 DEG. C |
| |
RELATIVE HUMIDITY | 10 - 70 % 44,0 % |
| |
IMPACT VELOCITY | 5.95 - 6.19 M/S 6.05 M/S |
| | 10 8 | 17.20 - 21.20G | 17.72 ¢ [
PENDULUM =~ cm e e
| 20 S | 14.00 - 19.00 G | 16.83 G !
DECELERATION = o mmm oo e
| | 30 S | 11.00 - 16.00 G | 14.65 G |
MAX PENDULUM G 22 G MAX | 18.22 ¢
|
MAX PENDULUM G ABOVE 30 MS 22 G MAX | 14.63 G
DECELERATION-TIME CURVE |
DECAY TIME TO 5 G 38 - 46 MS | 41.76 MS
D PLANE | HAX | 81 - 106 DEG. | 94.51 DEG. |
| ROTATION | TIME |} 72 - 82 MS | 78.96 MS |
MOMENT ABOUT [ MIN | -80.0/-52.9 NK | -61.78 NM |
OCCIPITAL = e emmmm e eem
| CONDYLE | TIME | 65 - 79 MS | 72.80 MS |

T T T T T R e e e e e e e e e e e e e e e E e e e e ———————— - -

'ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO i 147 - 174 S | 156.56 MS i

T e T e e R e E e e e E e m e — — — — . - —————————

NEGATIVE MOMENT-TIME CURVE | | |
DECAY TIME TO ZERO | 120 - 148 MS | 143.44 MS |

-—-—-_-------—--_-_-----——-—__---.._..__-—.._-__--_...--_——-----____-.-..---—

TEST MEETS SPECIFICATIONS

TECHNICIAN /::;ki;j;:j%;;§:Z—~—*’_‘___*‘—RUN‘NUHBER: 122299.1359;1
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TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

HYBRID III 50th 23-DEC-99
TRC INC. TEST NO: 551C74TH2 572E SN551 H.S.THORAX CAL74
J |
HIGH SPEED TEST | |
--------------- I |
TEST PARAMETER SPECIFICATION | TEST RESULTS |
I |
TEMPERATURE 20.6-22.2 DEG. C | 21.1 DEG. C
| I |
|RELATIVE HUMIDITY 10 - 70 % | 44.0 % |
I
| PENDULUM VELOCITY 6.59 - 6.83 M/S | 6.59 M/S |
[
[MAXIMUM DEFLECTION 63.5 - 72.6 MM | 70.1 MM
I ! |
[MAXIHUM RESISTIVE FORCE | 5159 - 5894 N | 5887. N
J |
| INTERNAL HYSTERESIS | 69% - 85% |  70.5%

S T T T T T T e e e e e o o L e o = o o e~ At o

TEST MEETS SPECIFICATIONS
TECHNICIAN E] SN li, g{%;__a—n RUN NUMBER: 122399.0747;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 50th

22-DEC-99

TRC INC. TEST NO: 551C74RK1 S72E SN551 RIGHT KNEE CAL 74
| 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

| PROBE VELOCITY | 2.07 - 2.13 M/S 2.13 M/S |
| I
| PEAK KNEE IMPACT FORCE | 4715 - 5782 N 5536.5 N |

|5.0 KG PENDULUM

-----—p----_----—-———.—----—__-_._---__--.._-.__—.--_-...___—--._-------.._-----

TEST MEETS SPECIFICATIONS

: ey
TECHNICIAN

v

RUN NUMBER: 122299.1023;1
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 50th 22-DEC-99
TRC INC. TEST NO: 551C74LK1 572E SN551 LEFT KNEE CAL 74
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C
I | |
|RELATIVE HUMIDITY | 10 - 70 % |  44.0 % |
| I I I
|PROBE VELOCITY | 2.07 - 2.13 M/S | 2.13 M/S |
I | | I
| PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5501.4 N |

|5.0 XG PENDULUM I [ [

——-----———---—---&-———--—————----——--—-—---——-‘———-—---0—————-----—--“———'-

TEST MEETS SPECIFICATIONS
e
TECHNICIAN bwﬁx\,\_ Uo«/dmmv RUN NUMBER: 122299.1019;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

SN591 FST 22-DEC-99
TRC INC. TEST NO: 591C69ED 572E SN591 EXT. DIMENSION
[ TEST PARAMETER  (DINEN.)| SPECIFICATION | TST RESULTS|
| LOCATION FOR CHEST CIRCUHFERE&EE (aa) | 42;-:=Z;;‘HH ] 432, MM |
ILOCATION FOR VAIST CIRCUMFERENCE (0B)| 226 - 231 #K | 225, WH |
[CHEST CIRCUMFERENCE  (Y) | 970 -1001 W | 978, mn |
[VAIST CIRCUMFERENCE  (2) | 836 - 866 MM | 4o, HH |
ICHEST DEPTH  (0) | 213 - 239 mx | ote. mH ]
[H-POINT KEIGHT (C) | 84 - asme | se. mi |
IH-POINT FROM SEATBACK (D) | 135 - 140 #M | 137, % I
ISKULL CAP TO BACKLINE  (H) | 41 - 46 WK | 43, 70 |
ITOTAL SITTING HEIGHT  (A) | 679 - a8o mn |  os6. MM |
(THIGH CLEARANCE  (F) | 140 - 155 WM 1 1s0. mt ]
IBUTTOCK KNEE LENGTH  (X) | 575 - 605 mM | eoz. mt |
IBUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 WM | 457, WM |
IPOPLITEAL KEIGHT (L) | 429 - 4ss wn | 447, Wn ]
IKNEE PIVOT HEIGHT (M) | 485 - 500 NN | 495, WH ]
IFoOT LENGTE (B | 252 - 267 WM | zea. mm ]
[Foor BREADTH (%) | o1 - 107w | on mn ]
SHOULDER PIVOT FRON BACKLINE  (E) | 86 - 94 M | 94 mn |
ISHOULDER BREADTH (V) | 422 - 437 WM 1 s w1
ISHOULDER PIVOT HEIGHT  (B) | 506 - 521 WM | sii. mn |
[ELBOW REST HEIGRT (3 | 191 - 210 mn | 1oa. |
ISHOULDER-ELBOW LENGTH (1) | 330 - 345 WM | 335, #n ]
IBACK OF ELBOV T0 VRIST PIVOT  (G) | 290 - 305 WM | 297, WK |

572E SN591 EXT. DIMENSION

DUMMY MEETS SPECIFICATI
TECHNICIAN % M.NUHBER: 010300.0902

/




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 50th 22-DEC-99
TRC INC. TEST NO: 591C69HD1 572E SN591 HEAD DROP CAL 69
I | | |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I | | I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
| I
|RELATIVE HUMIDITY | 10 -702 | 44,0 %
PEAK RESULTANT ACCELERATION| 225 - 275 G | 254.17 G
PEAK LATERAL ACCELERATION | 15 G MAX I 2.62¢6
| |
IS ACCELERATION CURVE | |

| UNIMODAL? | YES | YES

TEST MEETS SPECIFICATIONS
TECHNICIAN .E:Dbmtiﬁﬁg;h 7k¢4;4424;a¢/a_ RUN NUMBER: 122299.1026;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 22-DEC-99
NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 591C69NF2 572E SN591 NECK FLEXION CAL69
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
|
| TEMPERATURE 20.6-22.2 DEG. C | 21.1 DEG. C
RELATIVE HUMIDITY 10 - 70 % |  44.0 %
I
IMPACT VELOCITY 6.89 - 7,13 M/s | 6.99 H/S
| 10 HS | 22.50 - 27.50 ¢ | 24.34 G i
PENDULUM = oo e e
| 20 S | 17.60 - 22.60 G | 20.29 g |
DECELERATION  —cemmmeeme e o1
| 30 s | 12.50 - 18.50 ¢ | 14.83 G |
[
MAX PENDULUNM G 29 G MAX 25.38 G |
[ I
|MAX PENDULUM G ABOVE 30 MS 29 G MAX 14.76 G i
DECELERATION-TIME CURVE |
DECAY TIME TO 5 G 34 - 42 MS 39.44 MS ]
D PLANE | MAX | 64 - 78 DEG. |  71.33 DEG. |
ROTATION | TIME | 57 - 64 MS |  61.20 MS |
MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 92.07 NM |
OCCIPITAL = e e
| CONDYLE | TIME | 47 - 58 MS | 52.96 MS |

__-._--_----_—-.--..__—_---_--ﬁ..___—--.___—..-_-__-_--..--—-._—.,--..__—_--_--_

ROTATION ANGLE-TIME CURVE | [ |
DECAY TIME TO ZERO | 113 - 128 ¥MS | 116.48 MS |

—-——_-———--_--_--___—..-_..__—...._—_---._--..----——---—.—--——--_---—_——---..__

POSITIVE MOMENT-TIME CURVE | |
DECAY TIME TO ZERO

-.—__-.._--___—_--..--_-_—_--..---..--_—--__—_---.__--.---_---.—_____-.__—..--—--

TEST MEETS SPECIFICATIONS
/-'
TECHNICIAN :t:st«xng}M\ 122,Aé4ééé:;a>7,1 RUN NUMBER: 122299.1136;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 22-DEC-99

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 591C69NE1 572E SN591 NECK EXT CAL69
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I |
| TEMPERATURE 20.6 - 22.2 DEG. C|] 21.1 DEG. C I
| |
IRELATIVE HUMIDITY 10 - 70 % | 44.0 % |
I
IMPACT VELOCITY 5.95 - 6.19 M/s | 6.05 M/S |
| | 10 HS | 17.20 - 21.20 6 | 18.20 G J
PENDULUM =~ oo e
| 20 ¥S | 14.00 - 19.00 G | 16.41 ¢ |
DECELERATION = — oo oo e
| 30 HS | 11.00 - 16.00 G | 14.73 G |
I |
MAX PENDULUM G | 22 G MAX 18.68 G [
I |
IMAX PENDULUM G ABOVE 30 MS | 22 G MAX 14.68 G I
DECELERATION-TIME CURVE l |
DECAY TIME TO 5 G | 38 - 46 MS 42.56 MS i
| D PLANE | MAX | 81 - 106 DEG. | 97.20 DEG. |
ROTATION | TIME | 72 - 82 MS | 78.88 MS !
MOMENT ABOUT | MIN |  -80.0/-52.9 NM | -62.43 NM |
OCCIPITAL = cmem e e e
CONDYLE | TIME | 65 - 79 MS | 73.12 NS !
|ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERO | 147 - 174 MS | 158.96 MS |
|NEGATIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERQ | 120 - 148 HS | 144.56 MS |

_..-______.._-_-__-_._-_-.._-___-___-__..__.______--_--..__-____._______-____...

TEST MEETS SPECIFICATIONS

/_ N
TECHNICIAN‘TE\B\ﬁiS&K;;N,‘Zi/ég4éé%2y77qh, RUN NUMBER: 122299.1248;1
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TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

HYBRID III 50th 22-DEC-99
TRC INC. TEST NO: 591C69TH1 572E SN591 H.S.THORAX CAL69
HIGH SPEED TEST
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 20.6-22.2 DEG. C 21.1 DEG. C
|
RELATIVE HUMIDITY 16 - 70 % 44.0 % !
PENDULUM VELOCITY 6.59 - 6.83 M/S 6.62 M/S |
i
MAXTHUM DEFLECTION 63.5 - 72.6 MM 70.2 MM |
f I
| HAXIHUM RESISTIVE FQRCE 5159 - 5894 N 5876. N |
| I
| INTERNAL HYSTERESIS | 69% - 85% | 73.5% |

TEST MEETS SPECIFICATIONS

TECHNICIAN M—\ RUN NUMBER: 122299.1507;1
/
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 50th 22-DEC-99

TRC INC. TEST NO: 591C69RK1 572E SN591 RIGHT KNEE CAL 69

| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| |

| TEKPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C

| |

| RELATIVE HUMIDITY | 10 -70% | 44.0 %

I |

|PROBE VELOCITY | 2.07 - 2.13H/5 |  2.12 M/s

| | |

|PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5625.1 N

|5.0 KG PENDULUM |

——-._----—------——..---_-___—-----_—----.-_——_---..___q----_----_—..----——--

TEST MEETS SPECIFICATIONS

Ve
TECHNICIAN l 2%5 t‘&_ 4\/@%{///29_—»{_'-— RUN NUMBER: 122299.1037;2
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 50th

22-DEC-99

TRC INC. TEST NO: 591C69LK1 572E SN591 LEFT KNEE CAL 69
I TEST PARAMETER | SPECIFICATION | TEST RESULTS |

TEMPERATURE

L e e e oy . - -

PEAK KNEE IMPACT FORCE
5.0 KG PENDULUM

18.9-25.6 DEG. C

21.1 DEG. C

e e e e AR - ——— -

- ———— - - -

----—--------——_-----..___—..---_----___—_-..-_-.__—..._---------_----_-__-—_

---—-_-__--..—__——_--_---—.._--_--__-___..--.____—_---—--——--—_-——u--——--_-.

(L\/&%ﬂ RUN NUMBER: 122299.1031;1

TEST MEETS SPECIFICATIONS

TEC]-INICIANb oo
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Accelerometers;

Potentiometers:
Load cells:

Neck load cells:

Dummy Sign Convention

+X: Forward
+Y: Rightward
+7: Downward

+Chest longitudinal deflection: OQutward

+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

J211 MAR95
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 991215-2

QOrientation

Number Location Axis Manufacturer Model S/N (+ Sensing)
1 Left Brake Caliper X Endevco  7264-2000T J14362 Rearward
2 Right Brake Caliper X Endevco 7264-2000T J30380 Forward
3 Instrument Panel X Endevco 7264-2000T J27728 Forward
Center
4 Engine Top X Endevco  7264-2000T 127410 Rearward
5 Engine Bottom X Endevco 7264-2000T J27846 Rearward
6 Vehicle Rear Center X Endevco 7264-2000T 130403 Forward
Y Endevco  7264-2000T J29154 Left
7 Left Rear Seat X Endevco 7264-2000T J27794 Forward
Crossmember
8 Right Rear Seat X Endevco  7264-2000T J29367 Forward
Crossmember
9 Vehicle Center of X Endevco 7264-2000T J30423 Forward
Gravity Y Endevco  7264-2000T J30493 Lett
Z Endevco 7264-2000T J30458 Up



Accelerometers:

Report Sign Convention and NHTSA Data Tape Reference Guide

Potentiometers:

Load cells:

Neck load cells:

Tibia load cells:

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

+Chest longitudinal deflection: Outward

+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 [.EDs appear in it. These indicate a millisecond pulse, a
hundredth of a second pulse, and a tenth of a second pulse.



ECN 27117
6-9-87

CHART NO. MB99123
C311=D~HF

IR VL

HYGROTHERMOGRAPH
1 DAY
DATE OFF,

/x/1s

3

2 3 4 5 |

LR L L (OO R e L e Py P L [00ZRI e e
S L I T T ) L L o L
= = .ﬁﬁ

P.C. BOX #1039 -

DATE ON

PHONE: (918) 923-0055

rMedéufe
WEATHERtronics SACRAMENTO, CA 95841

Diviston of ETRICS, Inc.

eq




