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Appendix C

Dummy Configuration and Performance Verification Data

C-1 020921



Pre-Test Dummy Configuration and Performance Verification Data

Target Vehicle Driver Dummy S/N: 168

020921



Transportation Research Center Inc.

S72E HIII 50th Dummy
External Dimensions

Serial No. 168 Calibration No. 16

Test Parameter Dimension Specification  Results Pass
Location For Chest Circumference AA 429 - 434 mm 432 mm Yes
Location For Waist Circumference BB 226 - 231 mm 229 mm Yes
Chest Circumference Y 970 - 1001 mm 980 mm Yes
Waist Circumference Z 836 - 866 mm 854 mm Yes
Chest Depth 0 213 - 229 mm 226 mm Yes
H-Point Height C 84 - 89 mm 87 mm Yes
H-Point From Seatback D 135 - 140 mm 136 mm Yes
Skull Cap To Backline H 41 - 46 mm 45 mm Yes
Total Sitting Height A 879 - 889 mm 885 mm Yes
Thigh Clearance F 140 - 155 mm 151 mm Yes
Buttock Knee Length K 579 - 605 mm 599 mm Yes
Buttock Popliteal Length N 452 - 478 mm 475 mm Yes
Popliteal Height L 429 - 455 mm 446 mm Yes
Knee Pivot Height M 485 - 500 mm 491 mm Yes
Foot Length P 252 - 267 mm 260 mm Yes
Foot Breadth w 91 - 107 mm 96 mm Yes
Shoulder Pivot From Backline E 84 - 94 mm 92 mm Yes
Shoulder Breadth \Y 422 - 437 mm 428 mm Yes
Shoulder Pivot Height B 506 - 521 mm 519 mm Yes
Elbow Rest Height J 191 - 211 mm 208 mm Yes
Shoulder-Elbow Length | 330 - 345 mm 338 mm Yes
Back Of Elbow To Wrist Pivot G 290 - 305 mm 296 mm Yes

V

//UN/
/7

Approved

JLEU

T




Transportation Research Center Inc.

572E Head Drop Test
HIII 50th Male Serial No. 168 Calibration No. 16 - 9

Test Date 09/17/2002
Test Parameter Specification Test Results  Pass
Temperature 189-255 °C 21.7 °C Yes
Relative Humidity 10-70 % 59 % Yes
Peak Resultant Acceleration 225-275 g 2594 g Yes
Peak Lateral Acceleration 15 g Max 53 g Yes
Is Acceleration Curve Unimodal? Yes Yes Yes
Comments:

Technician Approved

09.17.2002 10:58:33 612

TRE|



Acceleration [g] Acceleration [g] Acceleration [g]

Acceleration [g]

-150F
-200F
250F
-300F

Transportation Research Center Inc.

HIII 50th Male Serial No. 168 Calibration No. 16 -9

Head X-Axis

572E Head Drop Test

Test Date 09/17/2002

50

o1 RN

-50
-100+ \

-1 0 1

Head Y-Axis

§ 9
Time (ms)

10

1 0 1
Head Z-Axis
300

g 9
Time (ms)

10

250
200

150+
100

50..

o +

10 1
Head Resultant
300

8 : 9
Time (ms)

10

2504

200

150
100+ /

ol /

5 +4

8 : 9
Time (ms)

10

Filter Class: 1000
Max: -0.0 g at 0.0 ms
Min: -2274 g at 2.1 ms

Filter Class: 1000
Max: 5.3 g at 2.3 ms
Min: -1.6 g at 3.9 ms

Filter Class: 1000
Max: 124.8 g at 2.2 ms
Min: 0.0 g at 0.1 ms

Filter Class: 1000
Max: 2594 g at 2.1 ms
Min: 0.0 g at 1.0 ms

09.17.2002 10:58:35 612 m



Transportation Research Center Inc.
572E Neck Flexion Test - 6 Channel Transducer

HIII 50th Male Serial No. 168 Calibration No. 16 - 1

Test Parameter

Temperature
Relative Humidity
Impact Velocity

Pendulum Deceleration
10 ms
20 ms
30 ms

Max Pendulum Deceleration

Max Pendulum Deceleration
After 30 ms

Deceleration-Time Curve
Decay Time To 5g

D Plane Rotation
Max
Time

Moment About Occipital Condyle

Max
Time

Rotation Angle-Time Curve
Decay Time To Zero

Positive Moment-Time Curve
Decay Time To Zero

Comments:

Technician

Test Date 07/18/2002
Specification  Test Results
20.6-22.2 °C 21.7 °C
10-70 % 56 %
6.89 - 7.13 m/s 7.06 m/s
22.50-27.50 g 2540 g
17.60-22.60 g 2205 g
12.50-18.50 g 1775 g
29.00 g 2601 g
29.00 g 17.65 g
34 -42 ms 37.04 ms
64-78 ° 65.75 °
57 - 64 ms 58.96 ms
88.2-108.4 N'm 96.59 N'm
47 - 58 ms 50.40 ms
113 -128 ms 116.24 ms
97 - 107 ms 100.48 ms
Approved

(/
7

Pass

Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Yes

Yes
Yes

Yes
Yes

Yes

Yes

07.18.2002 13:12:12 480



Acceleration [g]

Angle [°] Angle [°]

Angle [°]

Transportation Research Center Inc.
572E Neck Flexion Test

HIII 50th Male Serial No. 168 Calibration No. 16 - 1
Test Date 07/18/2002

Pendulum Deceleration
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Time (ms)

07.18.2002 13:12:14 480

Filter Class: 60
Max: 26.0 g at 8.9 ms
Min: -3.1 g at 42.3 ms

Filter Class: 60
Max: 33.0° at 60.3 ms
Min: -22.3° at 171.1 ms

Filter Class: 60
Max:32.8° at 57.0ms
Min: -253° at 1794 ms

Filter Class: 60
Max: 65.8° at 59.0 ms
Min: -47.6° at 175.7 ms




Force [N] Force[N]

Torque [N'm]

Torque [N'm]

-10004
-1250

Transportation Research Center Inc.
572E Neck Flexion Test

HIII 50th Male Serial No. 168 Calibration No. 16 - 1
Test Date 07/18/2002
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Filter Class: 1000
Max: 195.7 N at 166.6 ms
Min: -898.8 N at 40.1 ms

Filter Class: 600
Max: 1954 N at 166.7 ms
Min: -898.6 N at 40.2 ms

Filter Class: 600
Max: 84.2 N'-m at 50.2 ms
Min: -36.7 N'm at 14.2 ms

Filter Class: 600
Max: 96.6 N'm at 50.4 ms
Min: -26.9 N-m at 13.4ms

07.18.2002 13:12:15 480 m



Transportation Research Center Inc.
572E Neck Extension Test - 6 Channel Transducer

HIII 50th Male Serial No. 168 Calibration No. 16 - 1

Test Date 07/18/2002

Test Parameter Specification  Test Results Pass
Temperature 20.6-222 °C 21.7 °C Yes
Relative Humidity 10-70 % 56 % Yes
Impact Velocity 5.95-6.19 m/s 6.11 m/s Yes
Pendulum Deceleration

10 ms 17.20-21.20 g 2082 g Yes

20 ms 14.00-19.00 g 18.90 g Yes

30 ms 11.00- 16.00 g 1499 g Yes
Max Pendulum Deceleration 22.00 g 2101 g Yes
Max Pendulum Deceleration
After 30 ms 22.00 g 1491 g Yes
Deceleration-Time Curve
Decay Time To 5g 38 -46 ms 39.60 ms Yes
D Plane Rotation

Max 81-106 ° 94.61 ° Yes

Time 72 - 82 ms 76.40 ms Yes
Moment About Occipital Condyle

Min -80.0 - (-52.9) N'm -65.45 N'm Yes

Time 65-79 ms 71.76 ms Yes
Rotation Angle-Time Curve
Decay Time To Zero 147 - 174 ms 154.72 ms Yes
Positive Moment-Time Curve
Decay Time To Zero 120 - 148 ms 142.08 ms Yes
Comments:

Technician Approved

07.18.2002 13:45:41 552 m



Acceleration [g]

Angle [°] Angle [°]

Angle [°]

Pendulum Deceleration

Transportation Research Center Inc.

HIII 50th Male Serial No. 168 Calibration No.16-1

572E Neck Extension Test

Test Date 07/18/2002

40

30

20

N

10

0

N

-10

Beta

A0 0 10 20 30 40 50 60 70 80 90 1001 10130 130 140 150 160 170 180 190 200

Time (ms)

100

75

50

-25

Theta

510 0 10 20 30 40 S0 60 70 80 90 100110 120 130 140 150 160 170 180 190 200

Time (ms)

100

5

50

25

L]

-20

Totan

70 0 10 20 30 40 50 60 70 80 90 00 110 120 130 140 150 160 170 180 190 200

Time (ms)

100

e

N

™~

-20

10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190200

Time (ms)

07.18.2002 13:45:45 552

Filter Class: 60
Max: 21.0 g at 9.4 ms
Min: -2.1 g at 45.3 ms

Filter Class: 60
Max: 41.1° at 73.7ms
Min: -15.5° at 197.4 ms

Filter Class: 60
Max: 53.7° at 78.6 ms
Min: -17.6° at 192.8 ms

Filter Class: 60
Max: 94.6° at 76.4 ms
Min: -33.0° at 1944 ms




Force [N] Force[N]

Torque [N-m]

Torque [N-m]

Transportation Research Center Inc.
572E Neck Extension Test

HITI 50th Male Serial No. 168 Calibration No. 16 - 1
Test Date 07/18/2002

NEKXF

1500 ] .
1250 Filter Class: 1000

1000 Max: 5554 N at 69.3 ms
750
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1 —
250
0 Vi
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ol A \
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20-10 0 10 20 30 40 S50 60 70 80 90 100110120 130140150160 170180190200
Time (ms)

07.18.2002 13:45:51 552 m




Transportation Research Center Inc.

572E Thorax Test
HIII 50th Male Serial No. 168 Calibration No. 16 - 1
Test Date 07/22/2002
Test Parameter Specification Test Results  Pass
Temperature 20.6-222 °C 21.7 °C Yes
Relative Humidity 10-70 % 57 % Yes .
Pendulum Velocity 6.59 - 6.83 m/s 6.66 m/s Yes
Maximum Chest Deflection -72.6 - (-63.5) mm -65.4 mm Yes
Maximum Resistive Force 5159 - 5894 N 5756 N Yes
Internal Hysteresis 69 - 85 % 73 % Yes
Comments:
Technician Approved

07.22.2002 12:22:10 963 m



Transportation Research Center Inc.
572E Thorax Test

HIII 50th Male Serial No. 168 Calibration No. 16 -1
Test Date 07/22/2002

Pendulum Deceleration

50

Filter Class: 180

40

Max: 25.1 g at 18.6 ms

30

20

Min: -0.0 g at -77.0 ms

//,//
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07.22.2002 12:22:20 963 m
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Transportation Research Center Inc

Hybrid III Hip Range of Motion

Serial Number: 168L Date: 07/18/2002

Test Number: 168C16 Time: 12:26

Comments:

TEST PARAMETER SPECIFICATION TEST RESULTS

Temperature 18.9 - 25.6 21.7 °C Pass

Humidity 10 - 70 55 % Pass

Moment at 30 deg <= 949 62.9 Nm Pass

Angle at 203 Nm 40.0 - 50.0 445 deg Pass

Average Velocity 5.0 - 10.0 7.4 deg/sec  Pass
Peak Moment: 211.1 Nm at  44.9 deg

Moment About H-Point

240

180

120

60

12.00

9.00
deg/sec
6.00

3.001

0.00

Peak Angle: 44 .9 deg at  211.1 Nm

15 degrees 30 45

8.1 deg/sec

............................................................................................................................

............................................................................................................................

degrees



Transportation Research Center Inc

Hybrid III Hip Range of Motion

Serial Number: 168R Date: 07/18/2002

Test Number: 168C16 Time: 12:20

Comments:

TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 18.9 - 25.6 21.7 °C Pass
Humidity 10 - 70 55 % Pass
Moment at 30 deg <= 94.9 65.8 Nm Pass
Angle at 203 Nm 40.0 - 50.0 47 .1 deg Pass
Average Velocity 5.0 - 10.0 , 7.5 deg/sec  Pass
' Peak Moment: 211.1 Nm at  47.5 deg

Moment About H-Point

240

180
Nm

120

60

12.00

9.00
deg/sec
6.00

3.00

0.00

Peak Angle: 47 .5 deg at  211.1 Nm

............................................................................................................................

...........................................................................................................................

..............................................................................................................
.........................................................................

15 degrees 30 45

8.2 deg/sec

............................................................................................................................

............................................................................................................................

degrees



Transportation Research Center Inc.
572E Left Knee Slider Test

HIII 50th Male Serial No. 168 Calibration No. 16 - 8

Test Date 08/22/2002
Test Parameter Specification  Test Results Pass
Temperature 18.9-255°C 21.1 °C Yes
Relative Humidity 10-70 % 59 % Yes
Pendulum Velocity 2.70 - 2.80 m/s 2.77 m/s Yes
Force At 10 mm Displacement -1259 - (-1721) N -1424 N Yes
Force At 18 mm Displacement -2268 - (-3096) N 2973 N Yes
Comments:
Technician Approved

Vi e

08.26.2002 09:13:24 1154 m



Force [N]

Displacement [mm]

Force [N]

-1000

-3000

-4000

-6000

Transportation Research Center Inc.
572E Left Knee Slider Test

Serial No. 168 Calibration No. 16 - 8

HIII 50th Male

Femur Force

Test Date 08/22/2002
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08.26.2002 09:13:33 1154 m
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Transportation Research Center Inc.
572E Right Knee Slider Test

HIII 50th Male Serial No. 168 Calibration No. 16 -2

Test Date 08/22/2002
Test Parameter ‘Specification  Test Results Pass
Temperature 18.9-25.5°C 21.1 °C Yes
Relative Humidity 10 - ?0 % 59 % ~ Yes -
Pendulum Velocity 2.70 - 2.80 m/s 2.71 m/s Yes
Force At 10 mm Displacement -1259 - 172D N ~-1372 N Yes
Force At 18 mm Displacement -2268 - (-3096) N -2531 N Yes

Comments:

Approved

FE QU

08.27.2002 08:55:13 1790



Force [N]

Displacement [mm]

Force [N]

-1000

-2000 I
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-4000 1
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Transportation Research Center Inc.
572E Right Knee Slider Test

HIII 50th Male Serial No. 168 Calibration No. 16 - 2
Test Date 08/22/2002
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08.27.2002 08:55:22 1790 m



Transportation Research Center Inc.

572E Left Knee Test

HIII 50th Male Serial No. 168 Calibration No. 16 -1

Test Parameter
Temperature
Relative Humidity
Pendulum Velocity

Maximum Pendulum Force

Comments:

Technician

Test Date 07/09/2002

Specification
18.9 - 257.5 °C
10-70 %
2.08 -2.13m/s

4716 - 5782 N

Test Results Pass

21.7 °C - Yes
56 % Yes
2.08 m/s Yes
5306 N Yes

07.09.2002 09:24:27 2120 m



Acceleration [g]

Force[N]

Transportation Research Center Inc.
572E Left Knee Test

HIII 50th Male Serial No. 168 Calibration No. 16 - 1
Test Date 07/09/2002

Pendulum Deceleration

150 .
140 Filter Class: 600
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oo /\

80 T \
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07.09.2002 09:24:30 2120 m



Transportation Research Center Inc.

HIII 50th Male

Test Parameter
Temperature
Relative Humidity
Pendulum Velocity

Maximum Pendulum Force

Comments:

572E Right Knee Test

Serial No. 168 Calibration No. 16 -2

Test Date 08/22/2002

Specification Test Results
18.9-25.5 °C 21.1 °C
10-70 % 60 %

2.08-2.13 m/s 2.09 m/s
4716 -5782 N 4970 N

Pass
Yes
Yes
Yes

Yes

Replaced Old Knee Skin and Knee Insert Due To Damaga Done To Knee During 020703's Crash Test.

Technician

08.26.2002 09:11:20 1781




Acceleration [g]

Force[N]

Transportation Research Center Inc.
572E Right Knee Test

HIII 50th Male

Pendulum Deceleration
150

Serial No. 168 Calibration No. 16 - 2

Test Date 08/22/2002

Fiiter Class: 600
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Post-Test Dummy Configuration and Performance Verification Data

Target Vehicle Driver Dummy S/N: 168

020921



Transportation Research Center Inc.
572E HIII 50th Dummy
External Dimensions
Serial No. 168 Calibration No. 17

Test Parameter Dimension Specification  Results Pass
Location For Chest Circumference AA 429 - 434 mm 432 mm Yes
Location For Waist Circumference BB 226 - 231 mm 229 mm Yes
Chest Circumference Y 970 - 1001 mm 983 mm Yes
Waist Circumference Z 836 - 866 mm 855 mm Yes
Chest Depth 0 213 - 229 mm 225 mm Yes
H-Point Height C 84 - 89 mm 85 mm Yes
H-Point From Seatback D 135 - 140 mm 137 mm Yes
Skull Cap To Backline H 41 - 46 mm 45 mm Yes
Total Sitting Height A 879 - 883 mm 883 mm Yes
Thigh Clearance F 140 - 155 mm 150 mm Yes
Buttock Knee Length K 579 - 605 mm 597 mm Yes
Buttock Popiiteal Length N 452 - 478 mm 472 mm Yes
Popliteal Height L 429 - 455 mm 445 mm Yes
Knee Pivot Height M 485 - 500 mm 493 mm Yes
Foot Length P 252 - 267 mm 262 mm Yes
Foot Breadth w 91 - 107 mm 102 mm Yes
Shoulder Pivot From Backline E 84 - 94 mm 90 mm Yes
Shoulder Breadth \% 422 - 437 mm 431 mm Yes
Shoulder Pivot Height B 506 - 521 mm 515 mm Yes
Elbow Rest Height J 191 - 211 mm 207 mm Yes
Shoulder-Elbow Length | 330 - 345 mm 339 mm Yes
Back Of Elbow To Wrist Pivot G 290 - 305 mm 297 mm Yes

Technician Approved




Transportation Research Center Inc.

572E Head Drop Test
HIII 50th Male  Serial No. 168  Calibration No. 17 - 1

Test Date 09/24/2002
Test Parameter Specification Test Results  Pass
Temperature 189-255 °C 21.1 °C Yes
Relative Humidity 10-70 % 47 % Yes
Peak Resultant Acceleration 225-275 ¢ 2472 ¢ Yes
Peak Lateral Acceleration 15 g Max 83 g Yes
Is Acceleration Curve Unimodal? Yes Yes Yes
Comments:

Technician Approved

\ e

09.24.2002 14:53:40 612 m



Acceleration [g] Acceleration [g] Acceleration [g]

Acceleration [g]

Transportation Research Center Inc.

572E Head Drop Test

HIII 50th Male Serial No. 168 Calibration No. 17 - 1

Test Date 09/24/2002
Head X-Axis

1 0 1 2 3 4 5 ¢
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09.24.2002 14:53:41 612

10

Filter Class: 1000
Max: -0.0 g at 0.0 ms
Min: -2159 g at 2.2 ms

Filter Class: 1000
Max: 8.3 g at 2.3 ms
Min: -1.3 g at 5.2 ms

Filter Class: 1000
Max: 120.7 g at 2.3 ms
Min: 0.0 g at 0.0 ms

Filter Class: 1000
Max: 247.2 g at 2.2 ms
Min: 0.0 g at 1.1 ms




Transportation Research Center Inc.
572E Neck Flexion Test - 6 Channel Transducer

HIII 50th Male Serial No. 168 Calibration No. 17 -1

Test Date 09/23/2002
Test Parameter Specification  Test Results Pass
Temperature 20.6-22.2 °C 21.1 °C Yes
Relative Humidity 10-70 % 44 % Yes
Impact Velocity 6.89 -7.13 m/s 7.01 m/s Yes
Pendulum Deceleration
10 ms 22.50-27.50 g 2599 ¢ Yes
20 ms 17.60 -22.60 g 2159 ¢ Yes
30 ms 1250 - 18.50 g 1691 ¢ Yes
Max Pendulum Deceleration 29.00 g 2642 g Yes
Max Pendulum Deceleration
After 30 ms 29.00 g 16.87 g Yes
Deceleration-Time Curve
Decay Time To 5g 34-42 ms 37.12 ms Yes
D Plane Rotation
Max 64-78 ° 69.09 ° Yes
Time 57 - 64 ms 57.68 ms Yes
Moment About Occipital Condyle
Max 88.2-108.4 N'm 105.78 N'm Yes
Time 47 - 58 ms 49.60 ms Yes
Rotation Angle-Time Curve
Decay Time To Zero 113-128 ms 113.84 ms Yes
Positive Moment-Time Curve
Decay Time To Zero 97 - 107 ms 97.60 ms Yes
Comments:
Technician

UL

09.23.2002 13:11:04 462




Acceleration [g]

Angle [°] Angle [°]

Angle [°]

Pendulum Deceleration

Transportation Research Center Inc.

572E Neck Flexion Test

HIII 50th Male  Serial No. 168 Calibration No. 17 - 1

Test Date 09/23/2002
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Filter Class: 60
Max: 26.4 g at 9.0 ms
Min: -2.4 g at 43.0 ms

Filter Class: 60
Max:31.4° at 58.5 ms
Min: -18.3° at 167.4 ms

Filter Class: 60
Max: 37.7° at 56.2 ms
Min: -28.1° at 171.1 ms

Filter Class: 60
Max: 69.1° at 57.7 ms
Min: -46.4° at 169.8 ms




Force [N] Force[N]

Torque [N-m]

Torque [N-m]

Transportation Research Center Inc.
572E Neck Flexion Test

HII 50th Male Serial No. 168 Calibration No. 17 - 1
Test Date 09/23/2002
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Transportation Research Center Inc.
572E Neck Extension Test - 6 Channel Transducer

HIII 50th Male Serial No. 168 Calibration No. 17 -2

Test Date 09/24/2002

Test Parameter Specification  Test Results Pass
Temperature 20.6-22.2 °C 21.1 °C Yes
Relative Humidity 10-70 % 40 % Yes
Impact Velocity 5.95-6.19 m/s 6.11 m/s Yes
Pendulum Deceleration

10 ms 17.20-21.20 g 1851 ¢ Yes

20 ms 14.00-19.00 g 1701 g Yes

30 ms 11.00 - 16.00 g 1537 g Yes
Max Pendulum Deceleration 22.00 g 1884 ¢ Yes
Max Pendulum Deceleration
After 30 ms 2200 g 1535 ¢ Yes
Deceleration-Time Curve
Decay Time To Sg 38 -46 ms 42.64 ms Yes
D Plane Rotation

Max 81-106 ° 91.96 ° Yes

Time 72 - 82 ms 76.24 ms Yes
Moment About Occipital Condyle

Min -80.0 - (-52.9) N'm -68.70 N-m Yes

Time 65 -79 ms 70.96 ms Yes
Rotation Angle-Time Curve
Decay Time To Zero 147 - 174 ms 154.16 ms Yes
Positive Moment-Time Curve
Decay Time To Zero 120 - 148 ms 141.52 ms Yes
Comments:

Technician Approved

| U

09.24.2002 07:23:20 533




Acceleration [g]

Angle [°] Angle []

Angle [°]

Transportation Research Center Inc.
572E Neck Extension Test

HIII 50th Male Serial No. 168 Calibration No. 17 -2
Test Date 09/24/2002

Pendulum Deceleration
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Force [N] Force[N]

Torque [N-m]

Torque [N-m]

1500

Transportation Research Center Inc.
572E Neck Extension Test

HIII 50th Male Serial No. 168 Calibration No. 17 - 2
Test Date 09/24/2002
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Filter Class: 1000
Max: 594.2 N at 69.9 ms
Min: -253.6 N at 184.8 ms

Filter Class: 600
Max: 593.6 N at 69.8 ms
Min: -253.2 N at 184.9 ms

Filter Class: 600
Max: 28.5 N'm at 181.8 ms
Min: -582 N'm at 71.0 ms

Filter Class: 600
Max:32.9 N'm at 181.8 ms
Min: -68.7 N'-m at 71.0 ms




Transportation Research Center Inc.

572E Thorax Test
HIII 50th Male Serial No. 168 Calibration No. 17 - 1
Test Date 09/23/2002
Test Parameter Specification Test Results  Pass
Temperature 20.6-22.2 °C 21.1 °C Yes
Relative Humidity 10-70 % 45 % Yes
Pendulum Velocity 6.59 - 6.83 m/s 6.68 m/s Yes
Maximum Chest Deflection -72.6 - (-63.5) mm -67.4 mm Yes
Maximum Resistive Force 5159 - 5894 N 5694 N Yes
Internal Hysteresis 69 - 85 % 71 % Yes
Comments:
Technician Approved

09.23.2002 09:14:40 974




Transportation Research Center Inc.
572E Thorax Test

HIII 50th Male

Test Date 09/23/2002

Pendulum Deceleration

Serial No. 168 Calibration No. 17 -1
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Tran%portation Research Center Inc

Hybrid III Hip Range of Motion
Serial Number: 168L Date:  09/23/2002
Test Number: 168C17 Time: 15:26
Comments:
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 18.9 - 25.6 21.1 °C Pass
Humidity 10 - 70 45 % Pass
Moment at 30 deg <= 94.9 60.9 Nm Pass
Angle at 203 Nm 40.0 - 50.0 44,7 deg Pass
Average Velocity 50 -10.0 7.5 deg/sec  Pass
Peak Moment: 210.2 Nm at 45.0 deg
Moment About H-Point Peak Angle: 45.0 deg at  210.2 Nm
240 ............................................................................................................................
Nm
-15 0 15 degrees 30 45 60
Angular Velocity Max: 8.2 deg/sec Min: 6.9 deg/sec
S 110 EE O S O T S S A e
O O R e S R R SRR Proseneeenes e
deg/sec L

6.00

3.00

0.00

...........................................................................................................................

............................................................................................................................

............................................................................................................................




Tranaportation Research Center Inc

Hybrid HI Hip Range of Motion
Serial Number: 168R ‘ Date:  09/23/2002
Test Number: 168C17 Time: 15:29
Comments:
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 18.9 - 25.6 21.1 °C Pass
Humidity 10 - 70 45 % Pass
Moment at 30 deg <= 94.9 66.4 Nm Pass
Angle at 203 Nm 40.0 - 50.0 46.9 deg Pass
Average Velocity 5.0 -10.0 7.4 deg/sec  Pass
Peak Moment: 210.3 Nm at 47 .2 deg

Moment About H-Point Peak Angle: 47 .2 deg at  210.3 Nm

240

180

Nm
120
-15 0 15 degrees 30 45 60
Angular Velocity Max: 8.2 deg/sec Min: 6.7 deg/sec
12.00 : : ‘ ' ' ’ | ‘ :
9.00
deg/sec

6.00

3.00

0.00




Transportation Research Center Inc.
572E Left Knee Slider Test

HIII 50th Male Serial No. 168 Calibration No. 17 -1

Test Date 09/24/2002
Test Parameter Specification  Test Results Pass
Temperature 18.9-255°C 21.1 °C Yes
Relative Humidity 10-70 % 47 % Yes
Pendulum Velocity 2.70 - 2.80 m/s 2.74 m/s Yes
Force At 10 mm Displacement -1259 - (-1721) N -1458 N Yes
Force At 18 mm Displacement -2268 - (-3096) N -3282 N No

Comments:

Will Replace Left Knee Slider Prior To More Crash Testing.

Technician Approved

%/L LU,

09.25.2002 09:55:37 1155




Force [N]

Displacement [mm]

Force [N]

Transportation Research Center Inc.
572E Left Knee Slider Test

HIII 50th Male Serial No. 168 Calibration No. 17 -1
Test Date 09/24/2002
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Transportation Research Center Inc.
572E Left Knee Slider Test

HIII 50th Male Serial No. 168 Calibration No. 17 -2

Test Date 09/24/2002
Test Parameter Specification  Test Results Pass
Temperature 18.9-255°C 21.1 °C Yes
Relative Humidity 10-70 % 46 % Yes
Pendulum Velocity 2.70 - 2.80 m/s 2.71 m/s Yes
Force At 10 mm Displacement -1259 - (-1721) N -1459 N Yes
Force At 18 mm Displacement -2268 - (-3096) N -3361 N No

Comments:

Knee slider to be replaced prior to next dummy use.

Approved

B Tiku

10.25.2002 12:19:06 1173 m
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Force [N]
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Transportation

Research Center Inc.

572E Left Knee Slider Test
HIII 50th Male Serial No. 168 Calibration No. 17 - 2
Test Date 09/24/2002
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Transportation Research Center Inc.
572E Right Knee Slider Test

HIII 50th Male Serial No. 168 Calibration No. 17 -1

Test Date 09/24/2002
Test Parameter Specification = Test Results Pass
Temperature 189-255°C 21.1 °C Yes
Relative Humidity 10-70 % 48 % Yes
Pendulum Velocity 2.70 - 2.80 m/s 2.77 m/s Yes
Force At 10 mm Displacement -1259 - (-1721) N -1374 N Yes
Force At 18 mm Displacement -2268 - (-3096) N -2353 N Yes
Comments:
Technician Approved

Sl AL

09.24.2002 13:41:29 1133
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Transportation Research Center Inc.
S72E Right Knee Slider Test

HIII 50th Male Serial No. 168 Calibration No. 17 - 1
Test Date 09/24/2002
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Transportation Research Center Inc.

572E Left Knee Test

HIII 50th Male Serial No. 168 Calibration No. 17 - 1

Test Parameter
Temperature
Relative Humidity
Pendulum Velocity

Maximum Pendulum Force

Comments:

Technician

Test Date 09/23/2002

Specification
189-255 °C
10-70 %
2.08 -2.13 m/s

4716 -5782 N

Test Results  Pass

21.1 °C Yes

43 % Yes

2.11 m/s Yes

5066 N Yes
Approved

(D
&

09.23.2002 13:02:48 2142 m



Acceleration [g]

Force[N]

Transportation Research Center Inc.
572E Left Knee Test

HIII 50th Male Serial No. 168 Calibration No. 17 - 1
Test Date 09/23/2002
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Transportation Research Center Inc.

HIII 50th Male Serial No. 168

Test Parameter
Temperature
Relative Humidity
Pendulum Velocity

Maximum Pendulum Force

Comments:

Technician

=

572E Right Knee Test

Test Date 09/23/2002

Specification
189-25.5 °C
10-70 %
2.08 -2.13 m/s

4716 - 5782 N

Calibration No. 17 - 1

Test Results  Pass

21.1 °C Yes

43 % Yes

2.11 m/s Yes

5070 N Yes
Approved

Pt

09.23.2002 13:06:15 2148 m



Acceleration [g]

Force[N]

150

Transportation Research Center Inc.
572E Right Knee Test

HIII 50th Male Serial No. 168 Calibration No. 17 -1
Test Date 09/23/2002
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Pre-Test Dummy Configuration and Performance Verification Data

Target Vehicle Passenger Dummy S/N: 169

020921



Transportation Research Center Inc.
572E HIII 50th Dummy

External Dimensions

Serial No. 169 Calibration No. 14

Test Parameter Dimension Specification  Results Pass
Location For Chest Circumference AA 429 - 434 mm 432 mm Yes
Location For Waist Circumference BB 226 - 231 mm 229 mm Yes
Chest Circumference Y 970 - 1001 mm 995 mm Yes
Waist Circumference Z - 836 - 866 mm 859 mm Yes
Chest Depth 0 213 - 229 mm 225 mm Yes |.
H-Point Height C 84 - 89 mm 85 mm Yes |
H-Point From Seatback D 135 - 140 mm 137 mm Yes
Skull Cap To Backline H 41 - 46 mm 43 mm Yes
Total Sitting Height A 879 - 889 mm 880 mm Yes
Thigh Clearance F 140 - 155 mm 146 mm Yes
Buttock Knee Length K 579 - 605 mm 594 mm Yes
Buttock Popliteal Length N 452 - 478 mm 473 mm Yes
Popliteal Height L 429 - 455 mm 436 mm Yes
Knee Pivot Height M 485 - 500 mm 489 mm Yes
Foot Length P 252 - 267 mm 260 mm Yes
Foot Breadth W 91 - 107 mm 96 mm Yes
Shoulder Pivot From Backline E 84 - 94 mm 89 mm Yes
Shoulder Breadth % 422 - 437 mm 429 mm Yes
Shoulder Pivot Height B 506 - 521 mm 519 mm Yes
Elbow Rest Height J 191 - 211 mm 205 mm Yes
Shoulder-Elbow Length | 330 - 345 mm 343 mm Yes
Back Of Elbow To Wrist Pivot G 290 - 305 mm 297 mm Yes
Technician Approved

(A

T




Transportation Research Center Inc.

572E Head Drop Test
HIII 50th Male Serial No. 169 Calibration No. 14 - 1

Test Date 07/19/2002
Test Parameter Specification Test Results  Pass
Temperature 189-255 °C 21.7 °C Yes
Relative Humidity 10-70 % 56 % Yes
Peak Resultant Acceleration 225-275 ¢ 2390 g Yes
Peak Lateral Acceleration 15 gMax -46 g Yes
Is Acceleration Curve Unimodal? Yes Yes Yes
Comments:

Technician Approved

\ | ]

07.19.2002 15:08:36 614 m



Acceleration [g]

Acceleration [g]

Acceleration [g]

Acceleration [g]

-150
-200
-250

3004
1

Transportation Research Center Inc.

572E Head Drop Test

HIII 50th Male Serial No. 169 Calibration No. 14 - 1

Head X-Axis

Test Date 07/19/2002
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Transportation Research Center Inc.
572E Neck Flexion Test - 6 Channel Transducer

HIII 50th Male Serial No. 169 Calibration No. 14 - 1

Test Parameter

Temperature
Relative Humidity
Impact Velocity

Pendulum Deceleration
10 ms
20 ms
30 ms

Max Pendulum Deceleration

Max Pendulum Deceleration
After 30 ms

Deceleration-Time Curve
Decay Time To 5g

D Plane Rotation
Max
Time

Moment About Occipital Condyle

Max
Time

Rotation Angle-Time Curve
Decay Time To Zero

Positive Moment-Time Curve
Decay Time To Zero

Comments:

Technician

Test Date 07/22/2002
Specification  Test Results
20.6-22.2 °C 21.7 °C
10-70 % 57 %
6.89 -7.13 m/s 7.01 m/s
22.50-27.50 g 2557 g
17.60-22.60 g 2232 g
12.50-18.50 g 1624 g
29.00 g 2601 g
29.00 g 1621 g
34 -42 ms 37.52 ms
64-78 ° 73.52 °
57 - 64 ms 60.08 ms
88.2-108.4 N'm 9476 N-m
47 - 58 ms 51.12 ms
113 - 128 ms 115.84 ms
97 - 107 ms 100.96 ms
Approved

Pass

Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Yes

Yes
Yes

Yes
Yes

Yes

Yes

07.22.2002 08:53:50 462
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Angle [°] Angle [°]

Angle [°]

Transportation Research Center Inc.
572E Neck Flexion Test

HIII 50th Male Serial No. 169 Calibration No. 14 - 1
Test Date 07/22/2002
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Force[N]

Torque [N'm] Force [N]

Torque [N-m]

500

Transportation Research Center Inc.

572E Neck Flexion Test

HIII 50th Male Serial No. 169 Calibration No. 14 - 1
Test Date 07/22/2002
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210 0 10 20 30 40 50 60 70 80 90 100110 120 130 140 150 160 170 180 190 200

Filter Class: 1000
Max: 1869 N at 169.6 ms
Min: -834.5 N at 54.9 ms

Filter Class: 600
Max: 186.7 N at 169.7 ms
Min: -834.1 N at 55.0 ms

Filter Class: 600
Max: 81.4 N'm at 51.0 ms
Min: -34.4 N'm at 14.5 ms

Filter Class: 600
Max: 94.8 N'm at 51.1 ms
Min: -24.3 N'm at 14.3 ms



Transportation Research Center Inc.
572E Neck Extension Test - 6 Channel Transducer

HIII 50th Male Serial No. 169 Calibration No, 14 - 1

Test Date 07/22/2002

Test Parameter Specification  Test Results Pass
Temperature 206-222 °C 21.7 °C Yes
Relative Humidity 10-70 % 57 % Yes
Impact Velocity 5.95-6.19 m/s 6.11 m/s Yes
Pendulum Deceleration :

10 ms 17.20-21.20 g 1913 g Yes

20 ms 14.00 - 19.00 g 17.36 g Yes

30 ms 11.00-16.00 g 13.68 ¢ Yes
Max Pendulum Deceleration 22.00 g 19.51 g Yes
Max Pendulum Deceleration
After 30 ms 2200 g 1364 g Yes
Deceleration-Time Curve
Decay Time To 5g 38 - 46 ms 44.00 ms Yes
D Plane Rotation

Max 81-106 ° 10532 ° Yes

Time 72 - 82 ms 77.04 ms Yes
Moment About Occipital Condyle

Min -80.0 - (-52.9) N'm -64.67 N'm Yes

Time 65-79 ms 71.52 ms Yes
Rotation Angle-Time Curve
Decay Time To Zero 147 - 174 ms 157.76 ms Yes
Positive Moment-Time Curve
Decay Time To Zero 120 - 148 ms 146.00 ms Yes

Comments:

Technician W r ?

07.22.2002 09:29:42 534 m
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Angle [°] Angle [°]

Angle [°]

Transportation Research Center Inc.
572E Neck Extension Test

HIII 50th Male Serial No. 169  Calibration No. 14-1

Test Date 07/22/2002
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Torque [N'm] Force [N] Force[N]

Torque [N-m]

Transportation Research Center Inc.
572E Neck Extension Test

HIII 50th Male Serial No. 169  Calibration No. 14 - 1
Test Date 07/22/2002
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Filter Class: 1000
Max: 5492 N at 71.9 ms
Min: -240.8 N at 186.9 ms

Filter Class: 600
Max: 549.0 N at 72.0 ms
Min: -240.6 N at 188.1 ms

Filter Class: 600
Max: 26.4 N'm at 187.9 ms
Min: -55.0 N'm at 71.2 ms

Filter Class: 600
Max: 30.6 N'm at 187.9 ms
Min: -64.7 N'm at 71.5 ms

07.22.2002 09:29:58 534 m



Transportation Research Center Inc.

' 572E Thorax Test

HIII 50th Male Serial No. 169  Calibration No. 14 - 1

Test Parameter
Temperature

Relative Humidity
Pendulum Velocity
Maximum Chest Deflection
Maximum Resistive Force

Internal Hysteresis

Comments:

Technician

it

Test Date 07/22/2002

Specification
20.6-222 °C
10 - 76 %
6.59 - 6.83 m/s
72.6 - (-63.5) mm
5159 - 5894 N

69 -85 %

i ///

Test Results Pass

21.7 °C Yes
56 % Yes
6.68 /s Yes
-72.1 mm Yes
5394 N Yes
71 % Yes
Approved

07.22.2002 14:17:36 958
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Transportation Research Center Inc.

572E Thorax Test
HIII 50th Male Serial No. 169 Calibration No. 14 -1
Test Date 07/22/2002
Pendulum Deceleration
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Filter Class: 180
Max: 23.5 g at 20.3 ms
Min: -0.0 g at -75.8 ms

Filter Class: 180
Max: 5394.3 N at 20.3 ms
Min: -8.2 N at -75.8 ms

Filter Class: 180
Max: 0.1 mm at 0.9 ms

Min: -72.1 mm at 25.3 ms

07.22.2002 14:17:41 958 m



Transportation Research Center Inc

Hybrid I Hip Range of Motion

Serial Number: 169L Date: 07/22/2002
Test Number: 169C14 Time: 08:52
Comments:
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 18.9 - 25.6 21.7 °C Pass
Humidity 10 - 70 57 % Pass
Moment at 30 deg <= 94.9 70.7 Nm Pass
Angle at 203 Nm 40.0 - 50.0 45.6 deg Pass
Average Velocity 5.0 - 10.0 . 7.5 deg/sec  Pass
Peak Moment: 210.3 Nm at  45.8 deg
Moment About H-Point Peak Angle: 45.8 deg at  209.5 Nm
)
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Transportation Research Center Inc

Hybrid III Hip Range of Motion

Serial Number: 169R Date: 07/22/2002

Test Number: 169C14 Time: 09:12

Comments:

TEST PARAMETER SPECIFICATION TEST RESULTS

Temperature 18.9 - 25.6 21.7 °C Pass

Humidity 10 - 70 57 % Pass

Moment at 30 deg <= G4 .9 70.7 Nm Pass

Angle at 203 Nm 40.0 - 50.0 46.2 deg Pass

Average Velocity 5.0 - 10.0 7.5 deg/sec  Pass
Peak Moment: 211.2 Nm at 46.6 deg

Moment About H-Point

Peak Angle: 46.6 deg at  211.2 Nm
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Transportation Research Center Inc.
572E Left Knee Slider Test

HIII 50th Male Serial No. 169 Calibration No. 14 -2

Test Date 07/09/2002
Test Parameter Specification  Test Results Pass
Temperature 18.9-255°C 21.7 °C Yes
Relative Humidity 10-70 % 56 % Yes
Pendulum Velocity 2.70 - 2.80 m/s 2.73 m/s Yes
Force At 10 mm Displacement -1259 - (-1721) N -1309 N Yes
Force At 18 mm Displacement -2268 - (-3096) N -3070 N Yes
Comments:
Technician Ap

07.23.2002 09:20:59 1158 m



Force [N]

Displacement {mm]

Force [N]

Transportation Research Center Inc.
572E Left Knee Slider Test

HIII 50th Male Serial No. 169 Calibration No. 14 -2
Test Date 07/09/2002
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Transportation Research Center Inc.
572E Right Knee Slider Test

HIII 50th Male Serial No. 169 Calibration No. 14 - 1

Test Date 07/09/2002
Test Parameter Specification  Test Results Pass
Temperature 189 -255°C 21.7 °C Yes
Relative Humidity 10-70 % 57 % Yes
Pendulum Velocity 2.70 - 2.80 m/s 2.74 m/s Yes
Force At 10 mm Displacement -1259 - (-1721) N -1361 N Yes
Force At 18 mm Displacement -2268 - (-3096) N -2429 N Yes
Comments:
Technician Ap

i

07.23.2002 10:08:26 1158 m .
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Transportation Research Center Inc.
572E Right Knee Slider Test

HIII 50th Male Serial No. 169 Calibration No. 14 - 1
Test Date 07/09/2002
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Transportation Research Center Inc.

572E Left Knee Test
HIII 50th Male Serial No. 169 Calibration No. 14 - 1

Test Date 07/09/2002
Test Parameter Specification Test Results  Pass
Temperature 189-255 °C 21.7 °C Yes
Relative Humidity 10-70 % 56 % Yes
Pendulum Velocity 2.08-2.13 m/s 2.09 m/s Yes
Maximum Pendulum Force 4716 -5782 N 5018 N Yes
Comments:

Technician Approved

P

07.09.2002 10:22:01 2120 m



Acceleration [g]

Force[N]

Transportation Research Center Inc.
572E Left Knee Test
HIII 50th Male Serial No. 169 Calibration No. 14 -1
Test Date 07/09/2002
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Transportation Research Center Inc.

572E Right Knee Test
HIII 50th Male Serial No. 169 Calibration No. 14 - 1

Test Date 07/09/2002
Test Parameter Specification Test Results  Pass
Temperature 189-25.5 °C 21.7 °C Yes
Relative Humidity 10-70 % 55 % Yes
Pendulum Velocity 2.08-2.13m/s 2.09 m/s Yes
Maximum Pendulum Force 4716 -5782 N 5506 N Yes
Comments:

Technician Approved

07.09.2002 10:11:36 2118 m



Acceleration [g]

Force[N]

Pendulum Deceleration

Transportation Research Center Inc.
572E Right Knee Test

HIII 50th Male Serial No. 169 Calibration No. 14 - 1
Test Date 07/09/2002
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Post-Test Dummy Configuration and Performance Verification Data

Target Vehicle Passenger Dummy S/N: 169

020921



Transportation Research Center Inc.
572E HIII 50th Dummy
External Dimensions

Serial No. 169 Calibration No. 15

Test Parameter Dimension Specification Results Pass
Location For Chest Circumference AA 429 - 434 mm 432 mm Yes
Location For Waist Circumference BB 226 - 231 mm 229 mm Yes
Chest Circumference Y 970 - 1001 mm 994 mm Yes
Waist Circumference Z 836 - 866 mm 862 mm Yes
Chest Depth 0 213 - 229 mm 223 mm Yes
H-Point Height C 84 - 89 mm 86 mm Yes
H-Point From Seatback D 135 - 140 mm 136 mm Yes
Skull Cap To Backline H 41 - 46 mm 45 mm Yes
Total Sitting Height A 879 - 889 mm 882 mm Yes
Thigh Clearance F 140 - 155 mm 147 mm Yes
Buttock Knee Length K 579 - 605 mm 591 mm Yes
Buttock Popliteal Length N 452 - 478 mm 470 mm Yes
Popliteal Height L 429 - 455 mm 438 mm Yes
Knee Pivot Height M 485 - 500 mm 488 mm Yes
Foot Length P 252 - 267 mm 254 mm Yes
Foot Breadth W 91 - 107 mm 102 mm Yes
Shoulder Pivot From Backline E 84 - 94 mm 90 mm Yes
Shoulder Breadth v 422 - 437 mm 428 mm Yes
Shoulder Pivot Height B 506 - 521 mm 517 mm Yes
Elbow Rest Height J 191 - 211 mm 206 mm Yes
Shoulder-Elbow Length I 330 - 345 mm 342 mm Yes
Back Of Elbow To Wrist Pivot G 290 - 305 mm 298 mm Yes
Technician Approved




Transportation Research Center Inc.

572E Head Drop Test
HIII 50th Male ~ Serial No. 169 Calibration No. 15 - 2

Test Date 09/23/2002
Test Parameter Specification Test Results  Pass
Temperature 18.9-255 °C 21.1°C Yes
Relative Humidity 10-70 % 44 % Yes
Peak Resultant Acceleration 225-275 g 2602 g Yes
Peak Lateral Acceleration 15 g Max 33 g Yes
Is Acceleration Curve Unimodal? Yes Yes Yes
Comments:

Technician Approved

> Dt

09.23.2002 13:39:18 610



Acceleration [g] Acceleration [g] Acceleration {g]

Acceleration [g]

22504
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Transportation Research Center Inc.

572E Head Drop Test

HIIT 50th Male Serial No. 169 Calibration No.15-2

Head X-Axis
50 ;

Test Date 09/23/2002
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Transportation Research Center Inc.
572E Neck Flexion Test - 6 Channel Transducer

HIII 50th Male  Serial No. 169  Calibration No. 15 - 1

Test Parameter

Temperature
Relative Humidity
Impact Velocity

Pendulum Deceleration
10 ms
20 ms
30 ms

Max Pendulum Deceleration

Max Pendulum Deceleration
After 30 ms

Deceleration-Time Curve
Decay Time To 5g

D Plane Rotation
Max
Time

Moment About Occipital Condyle

Max
Time

Rotation Angle-Time Curve
Decay Time To Zero

Positive Moment-Time Curve
Decay Time To Zero

Comments:

Technician

Test Date 09/23/2002
Specification  Test Results
20.6 - 22.2 °C 21.1 °C
10-70 % 45 %
6.89-7.13 m/s 7.06 m/s
22.50-27.50 g 2432 ¢
17.60-22.60 g 22.09 g
12.50-18.50 g 16.90 ¢
29.00 g 2501 g
29.00 g 1688 g
34 -42 ms 38.32 ms
64-78 ° 7142 °
57 - 64 ms 57.44 ms
88.2-108.4 N'm 96.14 N'm
47 - 58 ms 51.44 ms
113-128 ms 114.88 ms
97 - 107 ms 101.36 ms
Approved

Pass

Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Yes

Yes
Yes

Yes
Yes

Yes

Yes

09.23.2002 09:04:38 461




Acceleration [g]

Angle [°] Angle [°]

Angle [°]

Transportation Research Center Inc.
572E Neck Flexion Test

HIII 50th Male Serial No. 169 Calibration No. 15 - 1
Test Date 09/23/2002

Pendulum Deceleration
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Filter Class: 60
Max:25.0 g at 8.7 ms
Min: -3.6 g at 45.3 ms

Filter Class: 60
Max: 31.6° at 58.0 ms
Min: -18.1° at 171.8 ms

Filter Class: 60
Max:39.8 ° at 56.7 ms
Min: -33.1° at 175.2 ms

Filter Class: 60
Max:71.4° at 57.4 ms
Min: -51.2° at 174.1 ms




Force [N] Force[N]

Torque [N-m]

Torque [N-m]

500

Transportation Research Center Inc.
572E Neck Flexion Test

HIII 50th Male Serial No. 169 Calibration No. 15 - 1
Test Date 09/23/2002
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Filter Class: 1000
Max: 180.0N at 170.4 ms
Min: -855.0 N at 55.4 ms

Filter Class: 600
Max: 179.5 N at 170.3 ms
Min: -854.6 N at 55.5 ms

Filter Class: 600
Max: 823 N'm at 51.4 ms
Min: -33.9 N'-m at 154 ms

Filter Class: 600
Max: 96.1 N'm at 514 ms
Min: -24.0 N'm at 15.1 ms




Transportation Research Center Inc.
572E Neck Extension Test - 6 Channel Transducer

HIII 50th Male ~ Serial No. 169 Calibration No. 15 - 1

Test Date 09/23/2002

Test Parameter Specification  Test Results Pass
Temperature 206-222 °C 21.1 °C Yes
Relative Humidity 10-70 % 47 % Yes
Impact Velocity 5.95-6.19 m/s 6.11 m/s Yes
Pendulum Deceleration

10 ms 17.20-21.20 g 18.68 g Yes

20 ms 14.00-19.00 g 17.66 g Yes

30 ms 11.00 - 16.00 ¢ 1596 ¢ Yes
Max Pendulum Deceleration 22.00 g 18.81 g Yes
Max Pendulum Deceleration
After 30 ms 2200 g 15.93 ¢ Yes
Deceleration-Time Curve
Decay Time To 5g 38-46 ms 41.76 ms Yes
D Plane Rotation

Max 81-106 ° 97.95 ° Yes

Time 72 -82 ms 74.88 ms Yes
Moment About Occipital Condyle

Min -80.0 - (-52.9) N'm -65.87 N'm Yes

Time 65-79 ms 72.08 ms Yes
Rotation Angle-Time Curve
Decay Time To Zero 147 - 174 ms 155.52 ms Yes
Positive Moment-Time Curve
Decay Time To Zero 120 - 148 ms 143.68 ms Yes
Comments:

Technician Approved

09.23.2002 09:56:36 535
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Acceleration [g]

Angle [°] Angle [°]

Angle [°]

Transportation Research Center Inc.

572E Neck Extension Test

HIIT 50th Male Serial No. 169 Calibration No. 15 - 1

Pendulum Deceleration

40

Test Date 09/23/2002
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Filter Class: 60
Max: 18.8 g at 9.4 ms
Min: -2.2 g at 49.4 ms

Filter Class: 60
Max: 33.9° at 73.8 ms
Min: -13.3° at 197.7 ms

Filter Class; 60
Max: 64.2° at 75.8 ms
Min: -21.0° at 196.2 ms

Filter Class: 60
Max:98.0° at 74.9 ms
Min: -34.3° at 197.0 ms




Force [N] Force[N]

Torque [N-m]

Torque [N-m]

Transportation Research Center Inc.
572E Neck Extension Test

HIII 50th Male Serial No. 169 Calibration No. 15-1
Test Date 09/23/2002
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Filter Class: 1000
Max: 5193 N at 69.6 ms
Min: -256.9 N at 186.5 ms

Filter Class: 600
Max: 519.1 N at 70.2 ms
Min: -256.6 N at 187.8 ms

Filter Class: 600
Max:27.0 N'm at 186.6 ms
Min: -56.9 N'-m at 72.2 ms

Filter Class: 600
Max: 31.5 N'm at 186.6 ms
Min: -65.9 N'm at 72.1 ms




Transportation Research Center Inc.

572E Thorax Test

HIII 50th Male Serial No. 169 Calibration No.15-1

Test Parameter
Temperature

Relative Humidity
Pendulum Velocity
Maximum Chest Deflection
Maximum Resistive Force

Internal Hysteresis

Comments:

Technician

Test Date 09/23/2002

Specification Test Results

20.6-222 °C 21.1 °C
10-70 % 44 %
6.59 - 6.83 m/s 6.66 m/s
-72.6 - (-63.5) mm -68.3 mm
5159 - 5894 N 5504 N
69 - 85 % 72 %
Approved

Pass
Yes
Yes
Yes
Yes
Yes

Yes

09.23.2002 08:19:15 972




Transportation Research Center Inc.
572E Thorax Test

HIII 50th Male Serial No. 169 Calibration No. 15 - 1
Test Date 09/23/2002
Pendulum Deceleration
50

404
304 Max: 24.0 g at 19.0 ms

Filter Class: 180

20 Min: -0.0 g at -0.7 ms
10 /\/

o4 T~
-10 $ + $ 4 + + + + + ¥ +

-10 0 10 20 30 40 50 60 70 80 90 100
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Chest Displacement

Filter Class: 180
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- ~
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Displacement[mm]
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Tran%p

ortation Research Center Inc

Hybrid III Hip Range of Motion
Serial Number: 169L Date: 09/23/2002
Test Number: 169C15 Time: 09:27
Comments:
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 18.9 - 25.6 21.1 °C Pass
Humidity 10 - 70 45 % Pass
Moment at 30 deg <= 94.9 74.8 Nm Pass
Angle at 203 Nm 40.0 - 50.0 45 .4 deg Pass
Average Velocity 5.0 -10.0 7.5 deg/sec  Pass
Peak Moment: 210.1 Nm at 45.9 deg
Moment About H-Point Peak Angle: 45.9 deg at  210.1 Nm
L R
L R T T T R ERFEERIIERERRES
1 T A e S Sy PR PR
120 ...........................................................................................................................
60 ..................................................................
O .
|~ : ? :

-15 0 15 degrees 30 45 60
Angular Velocity Max 8.1 deg/sec Min 6.8 deg/sec
12.00 ' § ' : ’ ' f

9.00
deg/sec

6.00

3.00

0.00




Trangportation Research Center Inc

Hybrid III Hip Range of Motion
Serial Number: 169R Date: 09/23/2002
Test Number: 169C15 Time: 09:20
Comments:
TEST PARAMETER SPECIFICATION TEST RESULTS
Temperature 18.9 - 25.6 21.1 °C Pass
Humidity 10 - 70 45 % Pass
Moment at 30 deg <= 94.9 67.3 Nm Pass
Angle at 203 Nm 40.0 - 50.0 47.1 deg Pass
Average Velocity 5.0 -10.0 7.5 deg/sec  Pass
Peak Moment: 210.9 Nm at 47 .5 deg
Moment About H-Point Peak Angle: 47 .5 deg at  210.9 Nm
240
180
Nm
120
60
0
-15 0 15 degrees 30 45 60
Angular Velocity Max: 8.2 deg/sec Min: 6.7 deg/sec
10 00 e e ............
9.00 :
deg/sec ;
6.00 ;
] R L s S T
0.00 L HmaatEEts ------------------------
-15 0 15 degrees 30 45 60



Transportation Research Center Inc.
572E Left Knee Slider Test

HIII 50th Male Serial No. 169 Calibration No. 15 - 1

Test Date 09/25/2002

Test Parameter Specification  Test Results Pass
Temperature 18.9-255°C 21.7 °C Yes

Relative Humidity 10-70 % 42 % Yes

Pendulum Velocity 2.70 - 2.80 m/s 2.71 m/s Yes

Force At 10 mm Displacement -1259 - (-1721) N -1390 N Yes

Force At 18 mm Displacement -2268 - (-3096) N -2916 N Yes

Comments:

Technician Approved

3 Qﬂt%

09.25.2002 08:42:06 1160



Transportation Research Center Inc.
572E Left Knee Slider Test

HIII 50th Male Serial No. 169 Calibration No. 15 - 1
Test Date 09/25/2002

Femur Force
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Transportation Research Center Inc.
572E Right Knee Slider Test

HIII 50th Male Serial No. 169 Calibration No.15-1

Test Date 09/25/2002

Test Parameter Specification  Test Results Pass
Temperature 18.9-255°C 21.7 °C Yes
Relative Humidity 10-70 % 42 % Yes
Pendulum Velocity 2.70 - 2.80 m/s 2.70 m/s Yes
Force At 10 mm Displacement -1259 - (-1721) N -1467 N Yes
Force At 18 mm Displacement -2268 - (-3096) N -2644 N Yes
Comments:

Technician Approved

09.25.2002 07:43:48 1165




Force [N]

Displacement [mm)]

Force [N]

Transportation Research Center Inc.
572E Right Knee Slider Test

HIIT 50th Male Serial No. 169 Calibration No. 15 - 1
Test Date 09/25/2002

Femur Force
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Transportation Research Center Inc.

572E Left Knee Test
HIII 50th Male Serial No. 169 Calibration No. 15 - 1

Test Date 09/23/2002
Test Parameter Specification Test Results  Pass
Temperature 189-255 °C 21.1 °C Yes
Relative Humidity 10-70 % 43 % Yes
Pendulum Velocity 2.08-2.13 m/s 2.11 m/s Yes
Maximum Pendulum Force 4716-5782 N 5328 N Yes
Comments:

Technician Approved

pARa— L

09.23.2002 12:58:32 2146




Acceleration [g]

Force[N]

Transportation Research Center Inc.
572E Left Knee Test

HIII 50th Male Serial No. 169 Calibration No. 15 -1
Test Date 09/23/2002

Pendulum Deceleration
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Transportation Research Center Inc.

572E Right Knee Test
HIII 50th Male Serial No. 169 Calibration No. 15 - 1

Test Date 09/23/2002
Test Parameter Specification Test Results  Pass
Temperature 189-255 °C 21.1 °C Yes
Relative Humidity 10-70 % 43 % Yes
Pendulum Velocity 2.08-2.13 m/s 2.11 m/s Yes
Maximum Pendulum Force 4716 - 5782 N 5005 N Yes
Comments:

Technician Approved

\ =28

09.23.2002 12:52:10 2144




Acceleration [g]

Force[N]

Pendulum Deceleration

Transportation Research Center Inc.
572E Right Knee Test

HIII 50th Male Serial No. 169 Calibration No. 15 -1
Test Date 09/23/2002
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Pre-Test Dummy Configuration and Performance Verification Data

Bullet Vehicle Passenger Dummy S/N: 421

020921



Transportation Research Center Inc.
572F HIII 5th Dummy
External Dimensions
Serial No. 421 Calibration No. 10

Test Parameter Dimension Specification Results Pass
Total Sitting Height A 7747 - 800.1 mm 793 mm Yes
Shoulder Pivot Height B 4318 - 4572 mm 450 mm Yes
Hip Pivot Height C 813 - 86.3 mm 84 mm Yes
Hip Pivot from Backline D 1448 - 1498 mm 147 mm Yes
Shoulder Pivot from Backline E 686 - 838 mm 81 mm Yes
Thigh Clearance F 1194 - 1346 mm 127 mm Yes
Back of Efbow to Wrist Pivot G 2439 - 252.0 mm 253 mm Yes
Head Back to Backline H 40.7 - 457 mm 45 mm Yes
Shoulder to Elbow Length | 276.9 - 297.1 mm 289 mm Yes
Elbow Rest Height J 182.9 - 2032 mm 200 mm Yes
Buttock Knee Length K 520.7 - 546.1 mm 532 mm Yes
Popliteal Height L 3556 - 3759 mm 369 mm Yes
Knee Pivot Height M 393.7 - 4191 mm 413 mm Yes
Buttock Popliteal Height N 4141 - 4384 mm 421 mm Yes
Chest Depth without Jacket 0 175.3 - 190.5 mm 185 mm Yes
Foot Length P 2185 - 2336 mm 226 mm Yes
Buttock to Knee Pivot Length R 4572 - 4826 mm 481 mm Yes
Head Breadth S 1372 - 147.3 mm 140 mm Yes
Head Depth T 1778 - 187.9 mm 183 mm Yes
Hip Breadth U 299.8 - 3149 mm 310 mm Yes
Shoulder Breadth \% 3506 - 3657 mm 354 mm Yes
Foot Breadth W 788 - 939 mm 87 mm Yes
Head Circumference X 528.4 - 548.6 mm 540 mm Yes
Chest Circumference with Jacket Y 8509 - 881.3 mm 879 mm Yes
Waist Circumference Z 759.5 -  789.9 mm 774 mm Yes
Reference Location for Chest Circumference AA 299.8 -  309.8 mm 305 mm Yes
Reference Location for Waist Circumference BB 160.1 - 170.1 mm 165 mm Yes
Technician Approved

s
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Transportation Research Center Inc.

5720 Head Drop Test
HIII 5th Female Serial No. 421

Test Date 08/26/2002
Test Parameter Specification
Temperature 18.9-255 °C
Relative Humidity 10-70 %
Peak Resultant Acceleration 250-300 g
Peak Lateral Acceleration 15 gMax

Is Acceleration Curve Unimodal?

Comments:

Technician

Yes

Calibration No. 10 - 1

Test Results  Pass

21.1 °C Yes

64 % Yes

2641 g Yes

6.1 g Yes

Yes Yes
Approved

(/HD

08.26.2002 11:02:55 617
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Acceleration [g] Acceleration [g]

Acceleration [g]

Acceleration [g]

50

Transportation Research Center Inc.

HIII 5th Female Serial No. 421

Head X-Axis

5720 Head Drop Test

Test Date 08/26/2002

Calibration No. 10 -1

Filter Class: 1000
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Transportation Research Center Inc.
5720 Neck Flexion Test - 6 Channel Transducer

HIII 5th Female Serial No. 421

Test Parameter

Temperature
Relative Humidity
Impact Velocity

Integrated Pendulum Velocity
10 ms
20 ms
30 ms

Peak D Plane Rotation

Peak Moment About Occipital
Condyles

(During time interval rotation is
within specified corridors)

Positive Moment Decay Time
To 10 N'm

Comments:

77

Test Date 08/28/2002

Specification

20.6-22.2 °C
10-70 %
6.89 -7.13 m/s

2.10-2.50 m/s
4.00 - 5.00 m/s
5.80-7.00 m/s

77-91°
69.0 -83.0 N'm

80 - 100 ms

Calibration No. 10 -1

Test Results

21.1 °C
56 %
7.10 m/s

2.33 m/s
4.68 m/s
6.85 m/s

813 °
77.15 N'm

88.32 ms

Tt
”

Pass

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yes

Yes

08.28.2002 12:29:18 456
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Acceleration [g]

Angle [°] Angle [°]

Angle [°]

Transportation Research Center Inc.

5720 Neck Flexion Test
HIII 5th Female Serial No. 421 Calibration No. 10 - 1
Test Date 08/28/2002
Pendulum Deceleration
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08.28.2002 12:20:20 456 m



Transportation Research Center Inc.
5720 Neck Flexion Test

HIII 5th Female Serial No. 421 Calibration No. 10 -1
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210 0 10 20 30 40 50 60 70 80 90 100110 120 130 140 150 160 170 180 190 200
Time (ms)

Filter Class: 1000
Max: 124.7 N at 182.8 ms
Min: -709.5 N at 36.7 ms

Filter Class: 600
Max: 124.1 N at 182.7 ms
Min: -708.3 N at 36.7 ms

Filter Class: 600
Max: 70.8 N'm at 48.8 ms
Min: -33.5 N'm at 13.5ms

Filter Class: 600
Max: 79.5 N'm at 49.0 ms
Min; -244 N'm at 13.4 ms

TRE|



Transportation Research Center Inc.
5720 Neck Extension Test - 6 Channel Transducer

HIII 5th Female Serial No. 421 Calibration No. 10 -1

Test Date 08/28/2002
Test Parameter Specification = Test Results Pass
Temperature 206-222 °C 21.1 °C Yes
Relative Humidity 10-70 % 55 % Yes
Impact Velocity 5.95-6.19 m/s 6.18 m/s Yes
Integrated Pendulum Velocity
10 ms 1.50 - 1.90 m/s 1.64 m/s Yes
20 ms 3.10-3.90 m/s 3.30 m/s Yes
30 ms 4.60 - 5.60 m/s 4.95 m/s Yes
Peak D Plane Rotation 99-114 ° 104.9 ° Yes
Peak Moment About Occipital -65.0 - (-53.0) N'm -54.53 N'm Yes
Condyles
(During time interval rotation is
within specified corridors)
Positive Moment Decay Time 94 -114 ms 106.40 ms Yes
To -10 N'm
Comments:
Technician Approved

y/4 —
08.28.2002 12:52:06 528



Acceleration [g]

Angle [°] Angle {°]

Angle [°]

Transportation Research Center Inc.
5720 Neck Extension Test

HIII 5th Female Serial No. 421 Calibration No. 10 -1
Test Date 08/28/2002

Pendulum Deceleration
40

Filter Class: 180

30
t Max: 20.5g at 9.2 ms

20
1 N A\ Min: -2.7 g at 51.0 ms

10
0" \ 4 -t ——

-10 $ $ $ + + + + + + + } $ $ S a2 $ + + 4 + gt
-20-10 O 10 20 30 40 50 60 70 80 90 100110 120 130 140 150 160 170 180 190 200
Time (ms
Beta (ms)

100 T Filter Class: 60

Max: 40.3° at 74.8 ms

37T =T == Min: -16.4° at 213.4 ms

O O o o o o o o o o B me s L L L L L L o L I S A S e A R T R R T T S A
-20-10 0 10 20 30 40 50 60 70 80 90 100110120130 140 150160170180 190200

Theta Time (ms)
100

Filter Class: 60

e I I Max: 64.8 ° at 81.4ms

~ N - Min: -20.6° at 213.1 ms
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Totan Time (ms)

125
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100
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50
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Time (ms)
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Torque [N'm] Force [N] Force[N]

Torque [N-m]

Transportation Research Center Inc.
5720 Neck Extension Test

HIII 5th Female Serial No. 421

NEKXF
1500

Test Date 08/28/2002

Calibration No. 10 - 1

Filter Class: 1000

1250
1000

Max: 442.1 N at 76.6 ms

7504
500

Min: -167.0 N at 202.2 ms

250F
C‘- //"\

A

250+

B

B ——

-500F

NEKXFC
1500

20-10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

Time (ms)

1250+

Filter Class: 600

1000F

Max: 441.7 N at 76.6 ms
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500

Min: -166.6 N at 202.2 ms
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Time (ms)
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i

Max: 203 N'm at 13.3 ms

Min: -46.9 N-m at 73.3 ms
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Transportation Research Center Inc.

. 5720 Thorax Test
HIII 5th Female Serial No. 421 Calibration No. 10 - 1
Test Date 09/10/2002
Test Parameter Specification Test Results  Pass
Temperature 20.6-222 °C 21.1 °C Yes
Relative Humidity 10-70 % 55 % Yes
Pendulum Velocity 6.59 - 6.83 m/s 6.63 m/s Yes
Maximum Chest Deflection -58.0 - (-50.0) mm -52.8 mm Yes
Peak Impact Probe Force 3900 - 4400 N 4106 N Yes
Within Compression Corridor
Internal Hysteresis 105 % Max. 100 % Yes
Internal Hysteresis 69 - 85 % 72 % Yes
Comments:
Technician Approved

09.10.2002 07:24:16 1712 m



Acceleration [g]

Force[N]

Displacement[mm]

Force[N]

Transportation Research Center Inc.

Filter Class: 180

Max: 30.0 g at 17.5ms

Min: -0.0 g at -135.8 ms

5720 Thorax Test
HIII 5th Female Serial No. 421 Calibration No. 10-1
Test Date 09/10/2002
Pendulum Deceleration
50
40
30
20 /
10
0
+
-10 + $ + + $ +

-10 0 10 20 30 40 50

Pendulum Force

60 70 8 90

" 100

Time (ms)

5000

Filter Class: 180

Displacement [mm]

09.10.2002 07:24:20 1712 m
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Chest Displacement vs. Pendulum Force (ms)
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TRANSPORTATION RESEARCH CENTER INC.

TORSO FLEXION TEST

HYBRID III SMALL FEMALE

CAL DATE: 06-Sep-02

TRC,INC.  TESTNO: 421C10TF1 572 O SN421 TORSO FLEX CAL 10

TEST PARAMETER SPECIFICATION | TEST RESULTS
TEMPERATURE 20.6 - 222 DEG. C | 211 DEG. C
RELATIVE HUMIDITY 10-70 % 55 %
INITIAL ANGLE OF <= 20 DEG.
UNSUPPORRTED DUMMY REFERENCED | 14.8 DEG.

TO VERTICAL

MAXIMUM FORCE AT 45 DEG.
DURING 10 SECOND PERIOD 320-390N | 323.70N
RETURN ANGLE 19.8 DEG.
DIFFERENCE BETWEEN RETURN /-8 DEG. OF
ANGLE & INTIAL ANGLE INTIAL ANGLE | 5.0 DEG.
TEST MEETS SPECIFICATIONS

-~

TECHNICIAN




Transportation Research Center Inc.
5720 Left Knee Slider Test

HIII 5th Female Serial No. 421 Calibration No. 10-1

Test Date 08/26/2002
Test Parameter Specification  Test Results Pass
Temperature 189-25.6°C 21.1 °C Yes
Relative Humidity 10-70 % 59 % Yes
Pendulum Velocity 2.70 - 2.80 m/s 2.74 m/s Yes
Knee Displacement -15.5-(-12.7) mm -14.6 mm Yes

Comments:

Technician ; ; Approved

08.28.2002 08:10:11 1360 m



Force [N]

Displacement [mm]

Force [N]

iyt S AN
-2000

-2500 T VY
-3000 T
-3500
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-10 0 10 20 30 40 50

-1000F
-15004
-2000F
-2500F
3000+
-3500
-4000

Transportation Research Center Inc.
5720 Left Knee Slider Test

HIII 5th Female Serial No. 421

Calibration No. 10 - 1

Test Date 08/26/2002

Femur Force

1000

Filter Class: 600

500
o AN

Max: 465.7 N at 31.0 ms

-s00 /
10004 \ /

Min: -2800.3 N at 14.1 ms

Tibia Displacement

60 70 80 90 100
Time (ms)

1

Filter Class: 600

T N1/

Max: 0.5 mm at 31.8 ms

A/

Min: -14.6 mm at 14.6 ms

Femur Force vs Tibia Displacement
1000

60 70 80 9 100
Time (ms)

500+

-500F

/Q

AN N

25 20 45 .o

-5 ' 0 ' 5
Displacement [mm]
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Transportation Research Center Inc.
5720 Right Knee Slider Test

HIII 5th Female Serial No. 421 Calibration No. 10 -1

Test Date 08/26/2002
Test Parameter Specification  Test Results Pass
Temperature 18.9-25.6°C 21.1 °C Yes
Relative Humidity 10-70 % 57 % Yes
Pendulum Velocity 2.70 - 2.80 m/s 2. 74 m/s Yes
Knee Displacement -15.5 - (-12.7) mm -14.6 mm Yes
Comments:
Technician Aeroved
/

08.26.2002 15:11:50 1361 m



Force [N]

Displacement [mm]

Force [N]

-3000
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-4000 + + + +
-10 0 10 20

-1500
-2000F
-2500F
-3000F
35004

1000

Transportation Research Center Inc.

5720 Right Knee Slider Test

HIII 5th Female Serial No. 421 Calibration No. 10 - 1

Femur Force

Test Date 08/26/2002

Filter Class: 600

500+

AN Max:402.3 N at 31.6 ms

-5004

Min: -2989.0 N at 14.2 ms

-1000F

-1500.

220004+

-2500
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Femur Force vs Tibia Displacement
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08.26.2002 15:11:52 1361 m



Transportation Research Center Inc.

HIII 5th Female Serial No. 421

Test Parameter
Temperature
Relative Humidity
Pendulum Velocity

Maximum Pendulum Force

Comments:

Technician

5720 Left Knee Test

Test Date 08/28/2002

Specification

18.9-25.6 °C

10-70 %

2.07-2.13 m/s

3450 - 4060 N

7

Calibration No. 10 - 1

Test Results  Pass

21.1 °C Yes

60 % Yes

2.12 m/s Yes

3946 N Yes
Approved

s

08.28.2002 10:17:39 1760 m



Acceleration [g]

Force[N]

Transportation Research Center Inc.

5720 Left Knee Test

HIII 5th Female Serial No. 421 Calibration No. 10 -1

Pendulum Deceleration

Test Date 08/28/2002
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20

Filter Class: 600
Max: 134.6 g at 2.5 ms
Min: -1.3 g at 18.2ms

Filter Class: 600
Max: 39459 N at 2.5 ms
Min: -37.8 N at 18.2 ms

08.28.2002 10:17:41 1760 EE



Transportation Research Center Inc.

5720 Right Knee Test
HIII 5th Female Serial No. 421 Calibration No. 10 - 1

Test Date 08/28/2002
Test Parameter Specification Test Results  Pass
Temperature 18.9-25.6 °C 21.1 °C Yes
Relative Humidity 10-70 % 59 % Yes
Pendulum Velocity 2.07-2.13m/s 2.12 m/s Yes
Maximum Pendulum Force 3450 - 4060 N 3748 N Yes

Comments:

Technician éved

08.28.2002 10:21:48 1755 m



Acceleration [g]

Force[N]

Transportation Research Center Inc.

5720 Right Knee Test

HIII 5th Female Serial No. 421 Calibration No. 10 - 1

Pendulum Deceleration

Test Date 08/28/2002
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08.28.2002 10:21:50 1755 m



Post-Test Dummy Configuration and Performance Verification Data

Bullet Vehicle Passenger Dummy S/N: 421

(No post-test calibration)
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Appendix D

Test Equipment and Instrumentation Calibration Information
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Accelerometers:

Potentiometers:

Sign Convention
SAE J211 MAR95

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

+Chest longitudinal deflection: Qutward

Rotation potentiometers:

Load cells:

Neck load cells:

Tibia load celis:

+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)

+About the X-axis: Left foot-eversion

Right foot-inversion
+About the Y-axis: Left/right foot-dorsiflexion
+About the Z-axis: Left foot-internal

Right foot-external

+Femur force: Tension
+Seat belt force: Tension
+Barrier force:  Tension

+X force: Head pushed rearward

+Y force: Head pushed leftward

+Z force: Head pulled 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

+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

020921



Frequency Response Classes

SAE J211 MAR95

Typical Test Measurements

Vehicle Structural Accelerations for use in:
Total vehicle comparison
Collision simulation input
Component analysis
Integration for velocity or displacement

Barrier Face Forces

Belt Restraint System Loads

Anthropomorphic Test Device
Head accelerations (linear and angular)
Neck

Forces
Moments
Thorax
Spine accelerations
Rib accelerations
Sternum accelerations
Deflections
Lumbar
Forces
Moments
Pelvis
Accelerations
Forces
Moments
Femur/Knee/Tibia/Ankle
Forces
Moments
Displacements

Sled Accelerations

Steering Column Loads

Head form Accelerations

60
60
600
180
60
60

1000

1000
600

180
1000
1000

180

1000
1000

1000
1000
1000

600
600
180
60
600
1000

Channel Class

020921



Description Of Timing Marks On TRC Inc. High-Speed Film

All TRC Inc. high-speed cameras are equipped with red LEDs which put timing marks on
the right edge of the film. TRC Inc. 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 Photosonic and Stalex cameras while horizontal bars are left by the
Hycam, Locam, and Fastax II 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.

To locate time-zero, observe the continuous LED that is visible on the left side of the frame
at the beginning of each view. Locate the frame where the left side LED is fully
extinguished and reverse 4 frames for the Photosonic cameras; reverse 5 frames for Hycam
cameras; reverse 2 frames for Stalex cameras. This frame is time-zero.

020921



The direction column on the following sheets describes the transducer output as mounted
and wired in the test location. The polarity column indicates whether a polarity change
occurred during data acquisition to conform to J211 MAR95. See Report Sign Convention
sheet for description of data output as presented in the report: occasionally channels have

been adjusted in post-acquisition processing to conform to J211 MAR9YS.

020921
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Acceleration [g]

Force[N]

Transportation Research Center Inc.

5720 Right Knee Test

HIII 5th Female Serial No. 421 Calibration No. 10 - 1

Pendulum Deceleration

Test Date 08/28/2002
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Appendix E

INSIA Report on Structural Measurements
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Post-Test Dummy Configuration and Performance Verification Data

Bullet Vehicle Passenger Dummy S/N: 421

(No post-test calibration)
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Appendix D

Test Equipment and Instrumentation Calibration Information

D-1 020921



Accelerometers:

Potentiometers:

Sign Convention
SAE J211 MAR95

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

+Chest longitudinal deflection: Qutward

Rotation potentiometers:

Load cells:

Neck load cells:

Tibia load celis:

+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)

+About the X-axis: Left foot-eversion

Right foot-inversion
+About the Y-axis: Left/right foot-dorsiflexion
+About the Z-axis: Left foot-internal

Right foot-external

+Femur force: Tension
+Seat belt force: Tension
+Barrier force:  Tension

+X force: Head pushed rearward

+Y force: Head pushed leftward

+Z force: Head pulled 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

+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

020921



Frequency Response Classes

SAE J211 MAR95

Typical Test Measurements

Vehicle Structural Accelerations for use in:
Total vehicle comparison
Collision simulation input
Component analysis
Integration for velocity or displacement

Barrier Face Forces

Belt Restraint System Loads

Anthropomorphic Test Device
Head accelerations (linear and angular)
Neck

Forces
Moments
Thorax
Spine accelerations
Rib accelerations
Sternum accelerations
Deflections
Lumbar
Forces
Moments
Pelvis
Accelerations
Forces
Moments
Femur/Knee/Tibia/Ankle
Forces
Moments
Displacements

Sled Accelerations

Steering Column Loads

Head form Accelerations

60
60
600
180
60
60

1000

1000
600

180
1000
1000

180

1000
1000

1000
1000
1000

600
600
180
60
600
1000

Channel Class

020921



Description Of Timing Marks On TRC Inc. High-Speed Film

All TRC Inc. high-speed cameras are equipped with red LEDs which put timing marks on
the right edge of the film. TRC Inc. 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 Photosonic and Stalex cameras while horizontal bars are left by the
Hycam, Locam, and Fastax II 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.

To locate time-zero, observe the continuous LED that is visible on the left side of the frame
at the beginning of each view. Locate the frame where the left side LED is fully
extinguished and reverse 4 frames for the Photosonic cameras; reverse 5 frames for Hycam
cameras; reverse 2 frames for Stalex cameras. This frame is time-zero.
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The direction column on the following sheets describes the transducer output as mounted
and wired in the test location. The polarity column indicates whether a polarity change
occurred during data acquisition to conform to J211 MAR95. See Report Sign Convention
sheet for description of data output as presented in the report: occasionally channels have

been adjusted in post-acquisition processing to conform to J211 MAR9YS.
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Abstract;

The main aim of this working package -Structural Survey of Cars- is the reduction of
incompatibilities, both structural and geometric, between passenger vehicles and their
potential collision partners. The understanding of these incompatibilities needs a previous
step for the knowledge of the existing car fleet.

Firstly, it is necessary to select the main resistant elements in the car body. These elements
have to be chosen from the point of view of the sort of collision that we want to study, that
is to say, frontal and side impacts.

Detailed measurements have been taken from exterior and interior elements, spread to a
total number of 74 models selected from the main vehicle manufacturers at Spain. All of
them are being sold this year. Using the information available from the previous
measurements in vehicles, the geometric characteristics of the main resistant elements
involved in the geometric compatibility between cars will be defined.

This report shows the methodology followed to get these measurements.

Subject terms:
Crash compatibility, geometric compatibility, resistant elements, measure methodology

Date:
March, 1999
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1.- METHODOLOGY.

Detailed measurements have been taken from exterior and interior elements. Using
the information available from the previous measurements in vehicles, the geometric
characteristics of the main resistant elements involved in the geometric compatibility
between cars have been defined. These elements are presented in the following figures, and
have been divided in two main groups according to the vehicle zones studied in this project.

Total length (1)
e T

Total width (2)

e -/

Figure 1.- Definition of the main resistant elements. General dimensions.
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1 2 3 5
1.- Front Bumper — Front Axle Distance (15)
2.- Front Axle — A-Pillar Distance (16)

3.- A-Pillar — B-Pillar Distance (17)

4.- B-pillar — C-Pillar Distance (19)

5.- B-Pillar — Rear Axle Distance (18)

. Roof Sill Top
Roof Sill Bottom l I Height (21)

Height (20)

- A Floor Sill Top
Floor Sill Bottom Height (23)

Height (22)

Figure 2.- Definition of the main resistant elements. Side elements.
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&) Figure 3.-
Measurements of
the side resistant
elements (outer).

Figure 4.- Measurements
.of the side resistant
elements (inner).
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Bumper Top Height {(3) n

Bumper Bottom Height (4)

. Long. members
BRRLRERTT ™ et 1)
Distance between
longitudinal members (7)
N
Engine Top Height (8)

Figure 5.- Definition of the main resistant elements. Front elements.
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Figure 6.-
Measurements of the
main resistant elements.
Front elements 1.

Figure 7.-
Measurements
of the main
resistant
elements. Front
elements 2.
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Figure §.-
Measurements of
the main resistant
elements. Front

elements 3.

Figure 9.-
Definition of
the main
resistant
elements. Front
elements
(Longitudinal
engine).
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The procedure considered to measure these elements is described as follows, where
it is indicated the location of these ones in the Excel Sheet (SURVEY.XLS) into brackets:

FRONT ELEMENTS

* Total Length —(1)- (Side & Front Sheets - C column): distance between the
point in the front bumper further on and the point in the rear bumper further back.

+ Weight (Side & Front Sheets - D column): mass, including an average driver
weight (70 kg), and the fuel tank mass (at half-capacity).

*» Total Width —(2)- (Side & Front Sheets - E column): distance between the outer
side points in a transverse plane of the vehicle (middle plane between the front and
rear axles).

* Bumper bottom height —(4)- (Front Sheet G column): distance between the
ground and the lowest point on the front bumper, being a resistant member
(aerodynamic elements under the front bumper are not considered).

* Bumper top height —(3)- (Front Sheet H column): distance between the ground
and the highest point on the front bumper, being a resistant member (aerodynamic
elements are not considered).

* Longitudinal member top height —(5)- (Front Sheet I column): distance
between the ground and the highest point on the longitudinal members, measured
approximately in the front bumper-longitudinal member joint (when accessible).

* Longitudinal member bottom height —(6)- (Front Sheet J column): distance
between the ground and the lowest point on the longitudinal members, measured
approximately in the front bumper-longitudinal member joint.

* Distance between longitudinal members (Front Sheet K column): transverse
distance between extreme points in longitudinal members, measured approximately
in the front bumper-longitudinal member joint.

Depending on the accessibility of these members, the extreme points are the
inner points (I) or the outer points (O).

* Longitudinal member width -7’- (Front Sheet L column): width of one of the

longitudinal members, measured approximately in the front bumper-longitudinal
member joint.

Structural Survey - 9
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« Engine top height (8) (Front Sheet N column): distance between the ground and
the highest point on the engine that can be a resistant member in case of accident
(usually, the highest point on the head, or the highest point of the inlet or exhaust
manifolds).

- Engine bottom height (9) (Front Sheet M column): distance between the ground
and the lowest point on the engine (usually, the lowest point on the crankcase).

« Engine and Gearbox width (10) (Front Sheet O & P columns):

- Transverse configuration engine: distance between extreme points in the
gearbox-cylinder block unit or others resistant members attached to the
cylinder block unit, i.e. fan belts (from a front point of view).

- Longitudinal configuration engine: distance between extreme points in
the cylinder block unit (from a front point of view).

» Front bumper - Engine distance (11) (Front Sheet Q column): distance
between the point in the front bumper further on and the point in the engine further
on that is a resistant element, i.e. the further on point of the exhaust manifold placed
in the front of the engine.

 Front shock absorber fixing width (14) (Front Sheet R column): transverse
distance between the front shock absorber - body car joints.

« Front shock absorber fixing height (12) (Front Sheet S column): distance
between the ground and the front shock absorber-body car joint.

« Bonnet leading edge height (Front Sheet T column): distance between the
ground and the bonnet edge further on.

Structural Survey - 10
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SIDE ELEMENTS

NOTE

* Front bumper - Front axle distance (15) (Side Sheet G column): distance
between the point in the front bumper further on and the middle point in the front
tyre-road contact patch.

* Front axle - A Pillar distance (16) (Side Sheet H column): distance between the

middle point in the front tyre-road contact patch and the point in the A-pillar further
back.

» A Pillar - B Pillar distance (17) (Side Sheet I column): distance between the
point in the A-pillar further back and the middle point in the B-pillar.

« B Pillar - C Pillar distance (19) (Side Sheet J column): distance between the
middle point in the B-pillar and the point in the C-pillar further back (only 4/5-door
vehicles).

» B Pillar - Rear axle distance (18) (Side Sheet K column): distance between the
middle point in the B-pillar and the middle point in the rear tyre-road contact patch.

* Roof sill bottom height (20) (Side Sheet L column): distance between the
ground and the lowest point on the roof sill, measured in the front door middle
point.

* Roof sill top height (21) (Side Sheet M column): distance between the ground
and the highest point on the roof sill (usually located in the sill-roof joint),
measured in the front door middle point.

* Floor sill bottom height (22) (Side Sheet N column): distance between the
ground and the lowest point on the floor sill, measured in the front door middle

point.

* Floor sill top height (23) (Side Sheet O column): distance between the ground
and the highest point on the floor sill, measured in the front door middle point.

o N/A: dimension not available.

Structural Survey - 11
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{4) Position of adjustable geats (S6.3)

Locking position of side adluster -

10th steps from _the Foremost
locking position for Passengers
seat. Fit and Controlied to use
power SW of Driver's seat t0 the Eo
same position as passengers seat.
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. L Center of fore and aft travel
remost locking position .

{5) Position of adjustable seat backs (56.4)
Nominal design riding position__is First locking position »
. . . ]
located with seat back adjusted 10 the Upright posltion ————>
5th latch position from the first locking
o Seat back
position.

Seat cushicn

1 vﬁdjustea:
LEFT SIDE VIEW
(6) Position of adjustable steering wheel (S6.5)
LEFT SIDE VIEW
A : 1.768 inch (Highest position) _ STEERING COULUMN ASSEMBLY
B . 0.87 inch (Mid position) O
\\
_q7] same \
i P . Highest position
<
ek’
4967 Mid position

N\ Lowsst position

The pottomn end of
stesring wheel rim.
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g. Information and data relating to the test conditions (S8)

(1) Test weight measured at each whesl (S6.1)

Fr.: 1886 |bs.

Rr.: 1506 Ibs.
(2) Fuel tank capacity and the amount of Stoddard solvent added (S8.1)

Usable capacity 1 17.0 gallons.

Amount of Stoddard solvent : 15.8 gallons.

VEHICLE FUEL TANK ASSEMBLY

iller pipe volume

|

Vapor volume

Filler cap

Unusable capacity

(3) Vehicle test attitude immediatsly prior to testing including measurements to the
reference points in the “as dslivered” and “fully loaded” conditions (S8.2)

Whesl Opening Height Unit : inch )
Front ‘ Rear
L R L R
As delivered 27.2 27.4 27.1 27.0
Fully loaded 26.4 27.4 24.9 25.9 "

aR/18/02 .  WED 08:32 [TX/RX NO 77601



DATA SHEET NO. 4

TEST VEHICLE INFORMATION

2001 Mitsubishi Montero Sport 4WD SUV
2001 NHTSA 35 mph NCAP

Test Vehicle:

Test Program:

NOMINAL DESIGN RIDING POSITION

The driver and passeﬁger seat backs are positioned to the
manufacturers designated angle. The procedure is as
follows: A special application tool with pointed probes is
inserted through the fabric to make contact with the rigid
portion of the lower seat frame assembly, approximately 13
inches above the pivot point of the seat back. An
inclinometer is placed against the flat surface of the tool and
the seat back angle is measured directly from the dial face.

Driver seat back angle: 23° with a seated dummy

23° with a seated dummy

Passenger seat back angle:

SEAT FORE/AFT POSITIONS

NHTSA No.: M15602
Test Date: __01/18/01
Angle .
(Degrees) |
Upright Seat

Position

Inclinometer

=
FRONT SEAT ASSEMBLY

Driver seat has 20 seat detents and the passenger seat has 25 detents. The first or forward

most position is counted as number one (1). The fore/aft position is set aft of the middle position

for both driver and passenger.

Driver seat fore/aft total travel:
Passenger seat fore/aft total travet:
Driver seat fore/aft position:

Passenger seat fore/aft position:

SEAT BELT UPPER ANCHORAGE

20 seating positions or detents

25 seating positions or detents

11th detent from forward most

13th detent from forward most

The test vehicle is equipped with adjustable anchorages for both driver and passenger seat

positions. Both driver and passenger anchorages have 5 positions; they are set in the 3

position from the top.

8 KAR21001-06



DATA SHEET NO. 4...(continued)
TEST VEHICLE INFORMATION

*

Test Vehicle: 20071 Mitsubishi Montero Sport 4WD SUV NHTSA No.. ___M15602
Test Program: 2001 NHTSA 35 mph NCAP Test Date: __01/18/01
FUEL TANK CAPACITY DATA

The “Usable Capacity" of the standard equipment fuel tank is: 73.8 liters ¢
The “Usable Capacity" of any optional equipment fuel tank is: N/A liters
“Usable Capacity” used for certification tests FMVSS 301 requirements: _67.9t0 69.3 liters
Actual amount of Stoddard solvent added to vehicle for certification test: 68.6 liters

The test vehicle is equipped with an electric Fuel Lin Filler Neck Voluma
fuel pump. The fuel pump operates for e\

approximately two seconds after the ignition ~ Vapor Volume
is placed in the “ON” position, after which it
automatically shuts off. The fuel filler door is
located on the left rear fender. The standard
fuel tank occupies the area under the rear
seat. Fuel lines run along the left side of the
body to the engine compartment.

Filler Cap

VEHICLE FUEL TANKASSEMBLY

- STEERING COLUMN ADJUSTMENT

Steering wheel and column adjustments are made
so that the steering wheel hub is at the geometric
center of the locus it describes, when it is moved
through its full range of motion. An aluminum plate is
placed across the rim of the steering wheel, an
inclinometer is placed onto the plate, and the angle
is measured. The tested vehicle has its steering
column set to the geometric center, or position 3.

STEERING COLUMN ASSEMBLY

Lowermost, position 1: 30.0° .
Geometric center, position 2: _30.8°

Uppermost, position 3: 33.0°
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