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SECTION 1

PURPOSE AND TEST PROCEDURE

1.1 PURPOSE

This dynamic sled testing is part of the FY’ 02 New Car Assessment Program (NCAP)
sponsored by the National Highway Traffic Safety Administration (NHTSA) under Contract Number
DTNH22-01-D-32005. The purpose of this test is to obtain child seat research data for frontal dynamic
testing.

1.2 TEST PROCEDURE

This frontal dynamic sled test was conducted in accordance with the child restraint test
procedure provided by the Office of Crashworthiness Standards (OCS), New Car Assessment Program
(NCAP).

The test was conducted at Veridian Engineering on March 18, 2002 at a speed of 46.7 kph
(29.0 mph). The FMVSS No. 213 sled pulse was used as a crash pulse. The requirements specified in
the FMVSS No. 213 were also followed.

The bench seat contained one anthropomorphic test device (ATD). One (1) Hybrid Il 3 year
old size ATD, Serial Number 142, was instrumented with head, chest, and pelvic tri-axial
accelerometers, and upper and lower neck load cells. The child ATD was positioned according to the
child seat manufacturer’s instructions. The data was digitally sampled at 20,000 samples per second
and processed per Section IP11 of the Laboratory Test Procedure.

1.3 POST-TEST COMMENTS
The shell was stressed heavily at the tether anchor.



SECTION 2

CHILD RESTRAINT INFORMATION

Test No.: 22222 Test Date: March 18, 2002
Child Restraint Type Forward-Facing, Upright,
(forward-facing, rearward facing, booster) Convertible
LATCH or NON-LATCH Latch
Child Restraint Manufacturer Safety First
Child Restraint Model Forerunner
Model Number 02925BRD
Date of Manufacture 1/12/2002
Child Restraint Height Limits (mm) 482.6 - 1016.0
Child Restraint Weight Limits (kg) 2.3-18.0
Weight of Child Restraint (kg) 4.35
Tether Location Upper
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SECTION 3

POST-TEST OBSERVATIONS

Test No.: 22222 Test Date: March 18, 2002
Child Seat Safety First Forerunner
Belt Fraying None
Stress Marks Shell stressed heavily at

tether anchor

Cracks None

Buckle Stress None

Latch Hooks None

Max. Head Excursion (mm) 632.5

Max. Knee Excursion (mm) 660.4
Velocity 29.0 mph, 46.7 kph

Acceleration (G’s) 23.1




SECTION 4

HYBRID Il 3 YEAR OLD ATD INJURY CRITERIA AND SENSOR DATA

Test No.: 22222

Test Date: March 18, 2002

HEAD PRIMARY PEAK ACCELERATIONS

Location AXxis Units P6 (Center) Rear Passenger
Max Time Min Time
Head CG X G's 44.0 185.6 -57.7 90.7
Head CG Y G's 3.2 92.2 -13.2 89.9
Head CG Z G's 58.1 74.1 0.0 0.8
Head CG Resultant N/A G’s 61.2 90.6
CHEST PRIMARY PEAK ACCELERATIONS
Location AXis Units P6 (Center) Rear Passenger
Max Time Min Time
Chest CG X G's 13.0 165.6 -34.0 52.7
Chest CG Y G’s 3.6 50.5 -6.2 188.5
Chest CG Z G's 12.8 78.1 -35.2 53.2
Chest CG Resultant N/A G’s 48.9 53.0
SEAT BELT SENSOR PEAK VALUES
Location AXis Units P6 (Center) Rear Passenger
Max Time Min Time
Tether Belt N/A Newtons -
HEAD INJURY CRITERIA (HIC)
Location P6 (Center) Rear Passenger
HIC Avg. G's T T
Head CG Primary (36 msec) 588 48.4 59.4 95.4
Head CG Primary (15 msec) 369 57.1 65.5 80.5
CHEST CLIP (3 MSEC)
Location P6 (Center) Rear Passenger
Clip T T
Chest CG Primary 48.2 52.1 55.1

+Y
LATERAL

+X

FORWARD

+Z

VERTICAL




HYBRID Il 3 YEAR OLD ATD INJURY CRITERIA AND SENSOR DATA...(continued)

Test No.: 22222

Test Date:

March 18, 2002

PELVIC PEAK ACCELERATIONS

Location Axis Units P6 (Center) Rear Passenger
Max Time Min Time
Pelvis X G’s 13.2 104.8 -48.1 54.1
Pelvis Y G’s 3.3 200.6 -5.6 59.1
Pelvis Z G’s 9.3 190.2 -51.8 54.4

UPPER NECK PEAK FORCES AND MOMENTS

Location AXis Units P6 (Center) Rear Passenger
Max Time Min Time
Neck Force X Newtons 121.7 168.6 -803.7 90.1
Neck Force Y Newtons 74.4 90.1 -43.0 167.5
Neck Force Z Newtons 1535.2 74.0 -0.9 199.9
Neck Moment X Nm 3.4 71.3 -2.5 229.5
Neck Moment Y Nm 5.8 139.3 -12.6 195.8
Neck Moment Z Nm 1.7 146.0 -1.8 173.4

LOWER NECK PEAK FORCES AND MOMENTS

Location Axis Units P6 (Center) Rear Passenger
Max Time Min Time
Neck Force X Newtons 297.5 183.9 -1107.1 79.3
Neck Force Y Newtons 14.5 250.0 -170.1 79.6
Neck Force Z Newtons 1054.8 70.4 -221.5 52.4
Neck Moment X Nm 7.1 91.5 -5.4 167.1
Neck Moment Y Nm 116.9 89.2 -19.1 183.7
Neck Moment Z Nm 4.2 66.3 -2.1 188.6

CHEST PEAK DISPLACEMENTS

Location Axis Units P6 (Center) Rear Passenger
Max Time Min Time
Chest CG X mm -21.4 91.3

-Z
-X
-Y
+Y
LATERAL +X

FORWARD
+Z
VERTICAL




SECTION 5

SLED TEST SET-UP

Test No.: 22222 Test Date: March 18, 2002

An FMVSS 213 test bench was fixtured on the sled in order to simulate a frontal impact. One child
seat was placed on the bench and fastened in amanner suggested in the owner's manual of the child
seat. Stadia poles were set up to measure dummy head and knee excursions.

Pre-test Infant and Car Seat Positions




Test No.: 22222 Test Date: March 18, 2002

SECTION 6

CAMERA LOCATION

There were two cameras mounted onto the sled carriage for views of the left and right side of the child
seat. All measurements are in millimeters.

Midd g of d.imimy s head

Fll plaine

south
Camera

[ ]

Single Seat

Knee farget

1959.0 < To071.5

j 20/C. | | 2013.0
>
2349.5 1714.5
2349 721 4 zast
23841 219 8" post |682.5

North
Camera

[ ]




Photographs Page No.

Photo 1 — Pre-Test Right 3% View
Photo 2 — Post-Test Right % View
Photo 3 — Pre-Test Right Side View
Photo 4 — Post-Test Right Side View
Photo 5 — Pre-Test Left ¥ View
Photo 6 — Post-Test Left % View
Photo 7 — Pre-Test Left Side View
Photo 8 — Post-Test Left Side View

SECTION 7

PHOTOGRAPHS

TABLE OF PHOTOGRAPHS
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Run #22222  Photo 1 - Pre-Test Right 3/4 View
9
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Run #22222  Photo 2 - Post-Test Right 3/4 View
10
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Run #22222  Photo 4 - Post-Test Right Side View
12
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Run #22222 Photo 5 - Pre-Test Left 3/4 View
13
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Run #22221 Photo 6 - Post-Test Left 3/4 View
14
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Run #22222 Photo 7 - Pre-Test Left Side View
15
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Run #22222 Photo 8 - Post-Test Left Side View
16
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SECTION 8

DATA PLOTS

17
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March 18, 2002

Sled Test Run 22222
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Max: 23.1[g] at 0.0240[s]

Sled Test Run 22222

-1.4[g] at 0.1396 [s]

Min:

Sled Pulse Corridor

0.02 0.03 004 005 0.06 0.07 0.08 0.09 0.1
Time ] 13:31:16 - March 18, 2002

0.01

0

CFC_60

-0.01
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FACI LI TY: HYGE SLED
TEST#: 22222
TI TLE: Sl ed Test

CHN
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

NAME
Sl ed Accel eration

Sl ed Accel eration Velocity
Sl ed Accel eration Di spl acenent

P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6

Head x
Head y
Head z

Run 22222

Head Resul t ant

Chest x
Chest vy
Chest z
Chest
Pel vi
Pel vi
Pel vi
Pel vi
Upper
Upper
Upper
Upper
Upper
Upper
Upper
Upper
Lower
Lower
Lower
Lower
Lower
Lower
Lower
Lower Neck
Upper Neck
Head Red z

c X
cy
c z
c

Neck
Neck
Neck
Neck
Neck
Neck
Neck
Neck
Neck
Neck
Neck
Neck
Neck
Neck
Neck

Resul t ant

Resul t ant

Fx

Fy

Fz

F Resul t ant
MK

W

Mz

M Resul t ant
Fx

Fy

Fz

F Resul t ant
MK

W

Mz

M Resul t ant
Mocy

Chest Conpression

Uni t Max
g 23.
kph 46.
nm 2697.
g 44,
g 3.
g 58.
g 61.
g 13.
g 3.
g 12.
g 48.
g 13.
g 3.
g 9.
g 70.
N 121.
N 74.
N 1535.
N 1598.
N-m 3
N-m 5
N-m 1
N-m 12.
N 297.
N 14.
N 1054.
N 1474.
N-m 7
N-m 116.
N-m 4
N-m 117.
N-m 5
g 66.
nmm 0
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DATE: March 18, 2002

nsec
24.
82.
250.
185.
92.
74.
90.
165.
50.
78.
53.
104.
200.
190.
54.
168.
90.
74.
71.
71.
139.
146.
195.
183.
250.
70.
73.
91.
89.
66.
89.
139.
76.
-48.
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M n

- 0.
- 0.
-57.
-13.
- 0.

- 34.
- 6.
- 35.

-48.

-51.

- 803.
-43.
- 0.

-2.
-12.

-1107.
-170.
-221.

-19.
-2.

-12.
- 23.
-21.
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nsec
139.
-21.
-10.
90.
89.

- 16.
52.
188.
53.
- 8.
54.
59.
54.
-32.
90.
167.
199.
- 33.
229.
195.
173.
- 26.
79.
79.
52.
-21.
167.
183.
188.
- 20.
195.
184.
91.
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Fil t
CFC_60
CFC_180
CFC_180
CFC_1000
CFC_1000
CFC_1000
CFC_1000
CFC_180
CFC_180
CFC_180
CFC_180
CFC_1000
CFC_1000
CFC_1000
CFC_1000
CFC_1000
CFC_1000
CFC_1000
CFC_1000
CFC_600
CFC_600
CFC_600
CFC_600
CFC_1000
CFC_1000
CFC_1000
CFC_1000
CFC_600
CFC_600
CFC_600
CFC_600
CFC_600
CFC_1000
CFC_600

Commrent
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61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6
P6

Head
Head
Head
Head
Head
Head
Head
Head
Chest
Chest
Chest
Chest
Chest
Chest
Pel vi
Pel vi
Pel vi
Pel vi
Pel vi
Pel vi

X
X

y

y
z

z

Vel ocity
Vel ocity

Vel ocity

Red z

Red z Vel ocity

O 00000

X
X Velocity
y
y Velocity
z
z Velocity
X
X Vel ocity
y
y Velocity
z
z Velocity

kph
kph
kph
kph
kph
kph
kph
kph
kph

kph

42.

58.
105.
65.
106.
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185.
-11.
131.
25.
73.
250.
76.
244,
165.
-10.
49.
64.
77.
30.
104.
- 50.
201.
49.
189.
-10.
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-48.
-59.

-5.
- 0.

- 20.
-4.
- 33.
-57.
-3.

- 35.
-21.
-47.
-48.
-5.

-51.
-43.

WOINO PP OONOOO PO PLL,OOWWOWL

90.
155.
89.
234.

- 50.
184.
56.
53.
118.
188.

54.
67.
54.
92.
59.
177.
54.
86.
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CFC_60
CFC_180
CFC_60
CFC_180
CFC_60
CFC_180
CFC_60
CFC_180
CFC_60
CFC_180
CFC_60
CFC_180
CFC_60
CFC_180
CFC_60
CFC_180
CFC_60
CFC_180
CFC_60
CFC_180
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FACI LI TY: HYCGE SLED
TEST#: 22222

TI TLE: Sled Test Run 22222
Ver sion 5.00
P6 HI C(FULL): 587.9

t1l: 59.3 nsec

t2: 95.6 nsec
Duration: 36.3 nsec
Aver age Accel erati on:
I nput channels: P6 Head
P6 Head
P6 Head
P6 UP NECK Fx: Max:
M n:

I nput channel: P6 Upper

121

P6 UP NECK Fz: Max:
M n:

I nput channel: P6 Upper
P6

M n:
| nput channel s:

Docy: O
P6 UP NECK Nij
Nt f:
Nt e:
Ncf :

Nce:
| nput channel s:

P6 CLIP(3 ns): 48.2 g

tl: 52.1 nsec

1535.
- 0.

DATE: March 18, 2002

48.3 g

x

(3) CFC_1000
(4) CFC_1000
(5) CFC_1000

N <

.7 N 168.6 nsec
- 803.

7 N 90.1 nsec
Neck Fx (14) CFC_1000

2 N 74.0 msec
9 N 199.9 nmsec
Neck Fz (16) CFC_1000

UP NECK Mocy (3YO Child OOCP)
Max: 5.

-12.

P6 Upper
P6 Upper

8 N-m 139. 3 nsec

6 N-m 195. 8 nsec
Neck Fx (14) CFC_600
Neck My (18) CFC_600

(3YO Child OOP)
0.76 Nij
0.79 Nij
0.00 Nij
0.39 Nij

P6 Upper

P6 Upper

76.9
69.0
-17.8
199.7
Neck Fz

nsec
nsec
nsec
nsec Cvc:
(16) CFC_600

Neck Mocy [N-m CFC_600]

2120 CVf:
2120 CVe:
2120 CVf:
2120 CVe:

(84)

22

68
27
68
27
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t2: 55.1 nsec
Duration: 3.0 nsec
P6 CSI: 354.3

I nput channels: P6 Chest x (7) CFC_180
P6 Chest y (8) CFC 180
P6 Chest z (9) CFC 180

P6 CHEST DI SP: Max: 0.0 mnm -48.6 msec
M n: -21.4 mm 91.3 nsec

I nput channel: P6 Chest Conpression (10) CFC_600

P6 HI C(36 ns): 587.8

t1l: 59.4 nsec

t2: 95.4 nmsec

Duration: 36.0 nsec

Average Acceleration: 48.4 g

I nput channels: P6 Head x (3)
P6 Head y (4)
P6 Head z (5)

P6 HI C(15 ns): 369.3

t1l: 65.5 nmsec

t2: 80.5 nsec

Duration: 15.0 nsec

Average Acceleration: 57.1 g

I nput channels: P6 Head x (3)
P6 Head y (4)
P6 Head z (5)

CFC_1000
CFC_1000
CFC_1000

CFC_1000
CFC_1000
CFC_1000

23
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- March 18, 2002
Sled Acceleration

0.15 0.2 0.25

0.05 0.1
Time[s]

0

-0.05

0.25

0.2

0.15

CFC_180
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Sled Test Run 22222
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- March 18, 2002

Sled Test Run 22222

-13.2[g] a 0.090[g]

Min:

P6 Head y

3.2[g] at 0.092[g]

5 Max:

-15

-57.7[g] a 0.091[]

Min:

P6 Head x

Max: 44.0[g] at 0.186 [5]

50

75

0.15 0.2 0.25

0.1
Time[s|

P6 Head Resultant

0.05
Max: 612[g] at 0.091[s]

0

-0.05

0.15 0.2 0.25

0.05 0.1
Time[s

0

-0.05

0.0[g] at -0.016 [5]

Min:

CFC_1000

70

-0.0[g] at 0.001 [s]

Min:

P6 Head z

Max: 58.1[qg] at 0.074[g]

CFC_1000

60

0 0.05 0.1 0.15 0.2 0.25
Time[s]

-0.05

0 0.05 0.1 0.15 0.2 0.25
Time[s]

-0.05

CFC_1000

CFC_1000
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P6 Chest y

- March 18, 2002

Sled Test Run 22222
P6 Chest x

-6.2[g] at 0.188 [

Min:

3.6 [g] at 0.051[g]

4 Max:

-34.0[g] a 0.053[]

Min:

13.0[g] & 0.166 []

20 Max:

0.15 0.2 0.25

0.1
Time[s|

P6 Chest Resultant

0.05
Max: 48.9[g] at 0.053[s]

0

-0.05

0.15 0.2 0.25

0.05 0.1
Time[s

0

-0.05

CFC_180

P6 Chest z

CFC_180

0.0[g] at -0.009 []

Min:

50

-35.2[g] a 0.053[s]

Min:

12.8[g] a 0.078 [s]

20 Max:

0 0.05 0.1 0.15 0.2 0.25
Time[s]

-0.05

0 0.05 0.1 0.15 0.2 0.25
Time[s]

-0.05

CFC_180

CFC_180
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Sled Test Run 22222

- March 18, 2002

P6 Pelvic x

P6 Pelvicy

-5.6[g] at 0.059 [g]

Min:

3.3[g] at 0.201 [g]

4 Max:

-48.1[g] a 0.054[]

Min:

13.2[g] a 0.105[s]

20 Max:

0.25

0.2

0.15

0.1
Time[s|

P6 Pelvic Resultant

.05
Max: 70.6[g] at 0.054s]

0

0

-0.05

0.15 0.2 0.25

0.05 0.1
Time[s

0

-0.05

CFC_1000

CFC_1000

P6 Pdlvic z

0.0[g] at -0.032[s]

Min:

80

-51.8[g] a 0.054[s]

Min:

9.3[g] a 0.190[g]

10 Max:

-60

0 0.05 0.1 0.15 0.2 0.25
Time[s]

-0.05

0 0.05 0.1 0.15 0.2 0.25
Time[s]

-0.05

CFC_1000

CFC_1000
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- March 18, 2002
P6 Upper Neck Fy

Max: 74.4[N] at 0.090 [g]

Sled Test Run 22222

P6 Upper Neck Fx

Max: 121.7 [N] at 0.169 [g]

-43.0[N] at 0.168 []

Min:

75

-50

Min: -803.7 [N] at 0.090 [g]

200

2

0.15 0.2 0.25

0.1
Time[s|

0.05
P6 Upper Neck F Resultant
Max: 1598.7 [N] at 0.072[s]

0

-0.05

0.15 0.2 0.25

0.1
Time[s

P6 Upper Neck Fz

0.05
2[N] a 0.074 ]

0

CFC_1000

CFC_1000

0.0 [N] at -0.033[s]

Min:

1750
15004 — — —

-0.9[N] at 0.200[s]

Min:

1750 Max: 1535.

-250

0 0.05 0.1 0.15 0.2 0.25
Time[s]

-0.05

0 0.05 0.1 0.15 0.2 0.25
Time[s]

-0.05

CFC_1000

CFC_1000
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- March 18, 2002

P6 Upper Neck My

5.8 [N-m] at 0.139 []

Sled Test Run 22222

P6 Upper Neck Mx

3.4 [N-m] at 0.071[s]

-12.6 [N-m] at 0.196 [g]

Min:

75 Max:

-2.5[N-m] at 0.229 [g]

Min:

4 Max:

0.15 0.2 0.25

0.1
Time[s|

0.05
P6 Upper Neck M Resultant
12.6 [N-m] at 0.196 [s]

0

-0.05

0.15 0.2 0.25

0.1
Time[s

P6 Upper Neck Mz

0.05
1.7 [N-m] at 0.146 [g]

0

-0.05

CFC_600

CFC_600

0.0 [N-m] at -0.026 []

Min:

15 Max:

-1.8 [N-m] at 0.173[s]

Min:

5 Max:

0.15 0.2 0.25

0.05 0.1
Time[s]

0

-0.05

0.15 0.2 0.25

0.1
Time[s]

0.05

0

CFC_600

CFC_600

29



- March 18, 2002
P6 Lower Neck Fy

14.7 [N] &t 0.250 [s]

Sled Test Run 22222

P6 Lower Neck Fx

Max: 297.5[N] at 0.184 [g]

Min: -170.1[N] at 0.080 [g]

0.05

5 Max:

-175

Min: -1107.1 [N] at 0.079 [s]

500
2504 — — —

-1250

0.25

0.2

0.15

0.1
Time[s|

0
P6 Lower Neck F Resultant
6 [N] at 0.073[]

-0.05

0.15 0.2 0.25

0.1
Time[s

0.05
P6 Lower Neck Fz
8[N] at 0.070[9]

0

-0.05

CFC_1000

CFC_1000

0.0 [N] at -0.021 [s]

Min:

1500 Max: 1474

Min: -221.5[N] at 0.052 [g]

1250 Max: 1054

-250

0 0.05 0.1 0.15 0.2 0.25
Time[s]

-0.05

0 0.05 0.1 0.15 0.2 0.25
Time[s]

-0.05

CFC_1000

CFC_1000
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- March 18, 2002
P6 Lower Neck My

Max: 116.9[N-m] at 0.089[g]

Sled Test Run 22222

P6 Lower Neck Mx

7.1 [N-m] at 0.091[s]

-19.1 [N-m] at 0.184[]

Min:

125

-5.4[N-m] at 0.167 [g]

Min:

7 5_Max:

0.15 0.2 0.25

0.1
Time[s|

0.05
P6 Lower Neck M Resultant
Max: 117.1[N-m] at 0.089[9]

0

-0.05

0.15 0.2 0.25

0.1
Time[s

0.05
P6 Lower Neck Mz
4.2 [N-m] at 0.066 []

0

-0.05

CFC_600

CFC_600

0.0 [N-m] at -0.020 [s]

Min:

125

-2.1[N-m] at 0.189 ]

Min:

= Max:

9

0 0.05 0.1 0.15 0.2 0.25
Time[s]

-0.05

0 0.05 0.1 0.15 0.2 0.25
Time[s]

-0.05

CFC_600

CFC_600
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- March 18, 2002

Sled Test Run 22222

P6 Head Red z

P6 Upper Neck Mocy

5.8 [N-m] at 0.139 [s]

-23.5[g] a 0.184[]

Min:

Max: 66.4[g] at 0.077 [g]

80

-12.6 [N-m] &t 0.196 [g]

Min:

7 5_Max:

0.15 0.2 0.25

0.05 0.1
Time[s|

0

-0.05

0.15 0.2 0.25

0.1
Time[s

0.05
P6 Chest Compression
0.0 [mm] at -0.049 [s]

0

-0.05

CFC_1000

CFC_600

-485[g] a 0.091[s]

Min:

P6 Head x

Max: 42.5[g] at 0.185 [g]

60

-60

-21.4[mm] at 0.091 [9]

Min:

0 Max:

-25

0 0.05 0.1 0.15 0.2 0.25
Time[s]

-0.05

0 0.05 0.1 0.15 0.2 0.25
Time[s]

-0.05

CFC_60

CFC_600
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- March 18, 2002

Sled Test Run 22222

P6 Head y

P6 Head x Velocity

0.0 [kph] at -0.011 []

-5.9[g] at 0.090 [g]

Min:

0.7 [g] a 0.132[g]

1 Max:

-59.3 [kph] at 0.156 [g]

Min:

0 Max:

0.25

0.2

0.15

0.05 0.1
Time[s|

0

-0.05

0.25

0.2

0.15

0.1
Time[s

0.05
P6 Head y Vel ocity

0

-0.05

CFC_60

CFC_180

P6 Head z

-0.0[g] at 0.001 [s]

Min:

Max: 58.0[g] at 0.074[g]

60
504 — — —
404 - — _

-10

-5.3 [kph] a 0.235[s]

Min:

0.0 [kph] at 0.025 [s]

1 Max:

0 0.05 0.1 0.15 0.2 0.25
Time[s]

-0.05

0 0.05 0.1 0.15 0.2 0.25
Time[s]

-0.05

CFC_60

CFC_180
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- March 18, 2002

P6 Head Red z

Sled Test Run 22222

-20.4[g] a 0.184[]

Min:

Max: 65.9 [g] at 0.076 [g]

80

-0.0 [kph] at -0.050 [g]

Min:

P6 Head z Vel ocity

= Max: 105.2 [kph] at 0.250 [s]

125

-25

0.15 0.2 0.25

0.05 0.1
Time[s|

0

-0.05

0.15 0.2 0.25

0.1
Time[s

0.05
P6 Head Red z Velocity
- Max: 106.3 [kph] at 0.245 [s]

0

-0.05

-33.8[g] a 0.053[s]

Min:

P6 Chest x

11.9[g] a 0.165[s]

CFC_60

20 Max:

-4.6 [kph] a 0.057 [g]

Min:

CFC_180

12
100

-25

0 0.05 0.1 0.15 0.2 0.25
Time[s]

-0.05

0 0.05 0.1 0.15 0.2 0.25
Time[s]

-0.05

CFC_60

CFC_180



-3.6[g] at 0.188 [

Min:

P6 Chest y

- March 18, 2002

3.3[g] at 0.050 [g]

4 Max:

-57.4 [kph] at 0.118 [g]

Min:

Sled Test Run 22222
P6 Chest x Veocity

0.0 [kph] at -0.010 [s]

0 Max:

0.15 0.2 0.25

0.05 0.1
Time[s|

0

-0.05

0.15 0.2 0.25

0.1
Time[s

0.05
P6 Chest y Ve ocity
2.8 [kph] at 0.064 [9]

0

-0.05

CFC_60

CFC_180

P6 Chest z

-35.2[g] a 0.054[s]

Min:

-0.0 [kph] at -0.007 []

Min:

5 Max:

0.15 0.2 0.25

0.05 0.1
Time[s]

0

-0.05

0.15 0.2 0.25

0.1
Time[s]

0.05

0

CFC_60

CFC_180
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Sled Test Run 22222

- March 18, 2002

P6 Pelvic x

P6 Chest z Velocity

0.2 [kph] at 0.031 [g]

-47.9[g] a 0.054[g]

Min:

12.2[g] a 0.105[s]

20 Max:

-21.8 [kph] at 0.068 [g]

Min:

= Max:

0.15 0.2 0.25

0.05 0.1
Time[s|

0

-0.05

0.15 0.2 0.25

0.1
Time[s

0.05
P6 Pelvic x Veocity
0.0 [kph] at -0.050 [s]

0

-0.05

CFC_60

CFC_180

-5.0[g] at 0.059 [5]

Min:

P6 Pelvicy

3.1[g] a 0.202[g]

4 Max:

-48.4 [kph] at 0.092 [g]

Min:

0 Max:

-50

0 0.05 0.1 0.15 0.2 0.25
Time[s]

-0.05

0 0.05 0.1 0.15 0.2 0.25
Time[s]

-0.05

CFC_60

CFC_180
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Sled Test Run 22222

- March 18, 2002

P6 Pelvic z

P6 Pelvicy Veocity

0.8 [kph] at 0.050 [s]

-51.5[g] at 0.055[]

Min:

8.5 [g] at 0.189 [g]

10Max:

-2.7 [kph] a 0.178[g]

Min:

1Max:

0.15 0.2 0.25

0.05 0.1
Time[s|

0

-0.05

0.15 0.2 0.25

0.1
Time[s

0.05
P6 Pelvic z Velocity
0.0 [kph] at -0.011[s]

0

-0.05

CFC_60

CFC_180

BLANK

XX

-0.05

-43.3 [kph] at 0.086 [s]

Min:

OMax:

-50

0.25

0.2

0.15

0.05 0.1
Time[s]

0

-0.05

0.2 0.25

0.15

0.1
Time[s]

0.05

0

-0.05

XX

CFC_180
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SECTION 9

COMPRESSION — DEFLECTION RESISTANCE TEST
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i . \ g ‘" ¥
Date T%géﬂ Foaf No, Z.x 2O z/k/"—i‘? /?l/d

Performed By

[+
Temp. "75,7
Humidity Lok
4" Foam 2" Foam
1.0 | | R
INEEEEEEEE - i o
= - = BN
0.8
.- i
g 98 P
| = P
g : :
% e HHHH
‘o] 0.4 H"H’ |:
Hin S L
He
0.2 e ;
:E - .
" rJ.._ -
i = II 1 EELE I |
[ 10 20 a0 40 50 G0
Load (Ibs.)

Compression - Deflection Resistance Test
Child Seat Foam
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Date 5/“5’4 e
Temp 759 £

Humidity . _é;? Z-; a p v
FoamNo. 2 X Z0 f’_{)\/.f-’f A6

b i T
AT
0.75 H- ]
: ! mmEr
< i
= LI
g b |
g o E15aat
=] i E
p==
1} -
0.25 ]
Bge 1
!
’r -
0 1 0 01 O O
0 5 10 15 D 75 30
Time (sec.)

Compression - Deflection Resistance Test Child Seat Foam
001-H09



Fi SZEPLLLH-R0

SEAT FOAM USAGE LOG

o e 5
Foam 1D, Number X 20 2 X 24 o/

Date Peak Load Pass/Fail

5/ % R 7L, 75 /)
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3 o *
7;4# AH £} Foam No. % A Z2Z 7?/ /(;'

Dae

Performed By 3/3-'/;/
Temp. —— 7'557
Humidity 5";%/
4" Foam 2" Foam
1.0 TTTI T
S T
] -
o % H
7
0.8 A
- I
= B L. F
— '__ i =
g 0.6 1: -
= A B
=2
= ENE i
g o A E
B o4 L :
£ ] : T
0.2 5
_._.n'
G -'d'_._ - 41+ + 1+ 1 I 1 1 T e I
o 10 20 30 40 20
Load (lbs.}
Compression - Deflection Resistance Test
Child Seat Foam
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Deflection (in.}

_ e

TEmp_____ziﬁf -
Humidity _5;’7 f
Foam Mo. ffz_ﬁﬁljgfg- ;ﬁﬁ”é

1.00 13 ] | T e
i [r'_‘ =
+ et
0.75 i
_ 2
0.50 g
I
A
0.25 . 1 ! :
- i
A i N
0 1 I | I 1 |
0 5 10 15 20 25 a0

Time (sec.)
Compression - Deflection Resistance Test Child Seat Foam



b, J2-S5FUL-001-R00

SEAT FOAM USAGE LOG

H "
Foam 1., Number ¢X ze ﬁ/'/é

I Date Peak Load
}/% 2-
"4l
¥ b i

Paszs/Fail

g Y-




jﬁél;ﬂ Foam Mo. f/; z# }‘/}Z’{C

Date
Performed By Ej‘;/:/
Temp. ?‘fj e —
Humidiy_ £ & % l
4" Foam 2" Foam
10 HH I ] _} R
5 [HH5 N r
e
0.8 - -
i
E 0.6 Fa
5 5
= il
A 04 =
I.J ]
i
]
0.2 -+ -
= AT ]
G —1 |l |
0 10 20 30 40 50
Load (Ibs.)
Compression - Deflection Resistance Test
Child Seat Foam



Deflection (in.)

Date

Temp

gk
70"
Humidity

S AT
Foam Na 41}‘/2‘? /é//f-/-

1.00 I I I I 1] I
! ] I gt
H EomEE
0.75 ~
el
0.50 : =
-
— A
0.25 .
o I ] I 1 | +HH
0 5 10 15 20 25 30
Time (sec.)

Compression - Deflection Resistance Test Child Seat Foam
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SECTION 10

CHILD DUMMY CALIBRATION DATA TRACES AND TABLES



 First Technology b

fnnavative Solutions Plymouth
MI 48170, USA
Tel: 734 451 7878
/4/2 Foc: 734 451 9549
: g - - Email: sales{@ftss.com
yuP%-\Y‘J/ Cert’flcate Of Callbrat’on WWebsite: wwg@w.fr_ss.com
Calibration D 10890 Date of Calibration Q08-Nov-00
Model IF-234 Calibration Due Date 08-May-01
Model Description CHILD NECK Customer VRTC US DOT NHTSA
Serial Number 121 Customer ID 002910
Temp(F}/Humidity 72.0/37.0 Customer Order Number 16653
Technician DENNIS Units IMPERIAL

Voltage Calibration Summary

Offset: Hysteresis | Qutput@Capacity | Change
e : e o _ =
- FX| Positive 2.6463 0.0
- Positive (1.0143 . ; 2.6745 0.0
Negative -1500 -0.0339 0.13 0.13 -1.4487 2.0
Positive 1500 -0.00035 0.13 0.30 2.1227 0.0
Positive 1500 0.0206 0.08 C.28 2.1323 0.0
Positive 1000 0.0016 0.45 0.75 2.3597 0.0
Wire Color Codes
- ccosBXandMXeE e el EY and MY oo FZ and MZ.
Brown +ExcitationjRed-Stripe +Excitation|Green +Excitation
Red +8Signal|Black +Signal|Blue +3ignal
Orange -Excitation|White -ExcitationViclet -Excitation
Yellow -Signali|Black-Stripe -Signal{Gray -Signal
Reference Load Cell
Manufacturer Interface - GOLDEN
Model 1810ARC-2K Calibration Date 07-Sep-00
Serial Number 113739 Calibration Due Date 07-Sep-01

Referance loadcell calibrated by Interface Inc.
Tracable to the National institute of Standards and Technology (NIST)

Measurement Accuracy within 0.05% full scale output.
ﬁ 7 2
Calibration Certified by < e - g ,,.L.,,,,_/(i;

FTSS Authorized Reprasantative

P el am T mm mfeimem e i dale PR L e e all P albusmtinn Flesased e
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. SRETCCARSSSY Mty o0
First Technology 47460 Galleon Drive
Innovative Solutions Plymouth

MI 48170, USA

Tel: 734 451 7878
Fa: 734 45| 9549

Certificate Of Calibration el e Eses

Website: weww ftss.com

Calibration ID 10890 Date of Calibration ’ 08-Nov-00

Model IF-234 Calibration Due Date 09-May-01

Model Description  CHILD NECK Customer VRTC US DOT NHTSA
Serial Number 121 Customer [D 002910
Temp(F}Humidity 7207370 Customer Order Number 16659

Technician DENNIS Units IMPERIAL

Yo Full Scale Crosstalk

| ‘Directiont |  Load : FY = MK s MY T MZ
: Ibﬁn-lb : _%Full.ScaIe:%Fu Scalel%Full Scale]%Full Scale}%Full Scale
Positive 1000 0.00 -1.25 1.27 0.38 1.97 0.30
Positive 1000 1.23 0.00 0.63 -2.48 -0.19 -0.58
Negative -1500 0.09 -0.34 0.00 -0.46 -0.24 -0.01
Positive 1500 -0.23 0.60 -2.05 0.00 -1.14 -0.30
Fositive 1500 -0.42 -0.03 -1.68 1.19 0.00 -0.39
Positive 1000 0.42 0.53 -2.05 0.13 0.39 0.00
Shunt Callbratlon
|.: Léading:| /5 Shunt; [ :EXto +Sig|+ExX to -SIg-EXto +SIg-Ex to -Slg| -, Units | " Bridge
e i o e i :
Positive -555.9 -554.9 555.6 LBF 350
Positive -417.7 -416.6 417.0 LBF 350
Positive 100000 334.0 -334.4 -333.4 333.9 LBF 350
Positive 680000 549.8 -549.9 -549.5 549.4 LBF 350
Positive 80000 412.9 -412.8 -412.5 412.4 LBF 350
Positive 100000 330.5 -330.8 -330.2 330.0 LBF 350
Negative 120000 1509.4 -1513.3 -1506.4 1509.7 LBF 700
Negative 150000 1209.4 -1211.8 -1206.0 1208.8 LBF 700
Negative 300000 605.7 -606.3 -603.4 604.9 LBF 700
Positive 60000 1036.8 -1038.8 -1038.0 1039.4 IN-LBF 350
Positive 80000 778.8 -779.4 -779.1 780.0 IN-LBF 350
Positive 100000 623.3 -624.0 -623.5 624.5 IN-LBF 350
Positive 60000 1032.5 -1032.2 -1033.1 1033.5 IN-LBF 350
Positive 80000 775.6 -775.6 -775.5 i IN-LBF 350
Positive 100000 620.9 -620.9 -621.0 620.9 IN-LBF 350
Positive 80000 925.9 -924.9 -926.4 §26.3 IN-LBF 700
Positive 1000Q0 742.0 -741.3 -742.1 741.8 IN-LBF 700
Positive 120000 618.6 -618.1 -618.7 618B.5 IN-LBF 700

All shunt resistors are of 0.01% accuracy.
When the equivalant loads are caicutated, the saensitivitias of a channel for bath positive and negative loading directions are
assumad to be tha same. 50
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MOMENT 650
A% 10-24 FOR REU
: INSTALLATION — TRAL AT
INTO SKULL R e
e 3
My : Qf; R
+f e : 1.000  +r IR e
)"'%— t‘[ { fﬁ" e 150
1500 e ]
L]
ey
8X ¢ .390 FOR INSTALLATION :
70 THE NECK . 250~
THE AX1S SHOWN JLLUSTRATE THE DIRECTION
OF APPLIED FORCES TO THE LOWER PART OF . .
LOADCELL FOR POSITIVE LOADCELL OUTPUT SPECIFICATIONS
WHEN THIS LOADCELL 1S USED AS AN UPPER 2 —
NECK LOADCELL CAPACLTY (LBF/IN-LBF) N CHARTED
OVERLOAD CAPACITY (#F.S.) 150
HOWEVER, WHEN THIS LOADCELL 1S USED AS OUTPUT @ F.S. (mV/V) NOMINAL CHARTED
A LOWER NECK LOADCELL, THE POLARITY OF THE _ :
DATA FOR Fx AND Mx MUST BE CHANGED TO CONFORM EXCLEREION SVUCY WAL -
TO S.A.E. J-211 SIGH CONVENTION. [BRIDGE RESISTANCE (€2 NOMINAL CHARTED
) ; , NON-LINEARITY (%F.S.) .0
| Fx | Fy Fz | Mx | My | Mz [uySTORESIS (37.5.) | ] .0 _
[CAPACITY (LBF/INLBF) | 1,000 | 1,000 | 1,500 | 1,500 | 1,500 | 1,000 JOPERATING TEMP. RANGL CF) -85 10 4250
QUTPUT (mV/V) 2.8 2.8 1.5 22 | 22 2.4 |CROSSTALK (XF.S ) <51
BRIDGE_RES. (€1} 350 350 109 350 | 350 100 |WEIGHT (LBS) ] _
WIRING CODE FIRST TECHNOLOGY
=T Fyy TRz SAFETY SYSTEMS
COLOR FUNCTION COLOR | FUNCTION COLOR FUI\I{E'_I'@I i o S ]
OROWN VEXC. [Red stripE | sexc. [emeen | aoxe L CHILD SIX CHANNLL NECK LOADCELL
RED £S1G6.__ {BLACK 1516, |BLUE _oasi6. | - -
ORANGE ExC.  (WHITE . CExC. VIOLL] LXC. [ UNLESS OTHERWISE SPECITIED | ™™ o 53y L
YELLOW “$1G.  |BLACK STRIPE]  -Si6.  |GREY -516. DIMENSIONS ARE N INCHES : [
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First Technology L et

Innovative Solutions Plymouth
M 48170, USA

Tel 734451 7878
(efa Fax: 734 45| 9549

(e Certificate Of Calibration e s

Calibration ID 10839 Date of Calibration 06-Nov-00

Model IF-234 Calibration Due Date 06-May-01

Model Description CHILD NECK Customer VRTC US DOT NHTSA
Serial Number 120 Customer ID 002910
Temp(C}Humidity 22.2/27.0 Customer Order Number 16659

Technician DENNIS Units METRIC

Voltage Calibration Summary

.i - Direction: ;}: NonLinearity Hysteresis | Output@Capacity | Change
Ly EE s} oFull Seale, f %FulESeatle | mvv %
Positive 0.14 0.29 27148 0.0
Positive 0.17 0.34 2.7001 0.0
Negative 0.12 Q.11 -1.4629 0.0
Positive 0.10 0.29 2.1545 0.0
Positive .08 0.33 2.1515 0.0
Positive 0.47 0.85 2.3500 0.0

Wire Color Codes

- FX and MXio sy s BY-and MY:- 0k = EZLand MZ
Brown +Excitation|Red-Stripe +Excitation|Green +Excitation
Hed +Signal|Black +Signal|Blue +3ignal
Qrange -Excitation| White -Excitation|Violet -Excitation
Yellow -Signal(Black-Stripe -Signal|Gray -Signal

Reference Load Cell

Manufacturer Interface - GOLDEN
Model 1610ARC-2K Calibration Date 07-Sep-00
Serial Number 1137389 Calibration Due Date 07-Sep-01

Refarenca loadcall calibrated by Interface Ing.
Tracable to the National Institute of Standards and Technology (NIST)

Measurement Aeguracy within O, 05% ful scala output

Wt
Calibration Certified by /Qd//

FTSS Authorized Rapresentative

Calibration in conformance with FTSS Loadcsll Calibration Procedurs.
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Fipst, Technolagy Pk

Innovative Solutions Pymouth
Mi 48 | 70, USA
Tel: 734 451 7878
s . . Fax: 734 450 9549
Certificate Of Calibration Eriail A Eo
Yebsite, www ftss.com
Calibration ID 10839 Date of Calibration ) 06-Nov-00
Modei |F-234 Calibration Due Date 08-May-01
Model Description CHILD NECK Customer VRTC US DOT NHTSA
Serial Number 120 Customer |D DG2910
Temp(C)/Humidity  22.2/27.0 Customer Order Number 16659
Technician DENNIS Units METRIC

% FuII Scale Crosstalk

-t -Direction- | B R T MY MZ

PR § ouFull Scale]S%Full Seale|%Full Seale| %Full Scale|%Full Scale
Positive 0.12 1.09 0.63 2.46 3.00
Positive 0.00 -1.45 -2.99 -1.34 2.24
Negative 0.13 0.00 0.12 -0.42 0.14
Pasitive 0.20 -0.80 0.00 1.14 -0.52
Positive -0.23 -1.14 0.07 0.00 0.38
Positive -0.24 -0.55 -0.21 -0.15 0.00

Shunt Callbratton

- Loading {+Ex:to $Sig|+Ex 10,8 F-Exto+SIg- '_Jié:i;tda; Sigl- Units . Bridge |

._ M i s 1 (Bhms}
X%:|  Positive 60000 -2406.5 | 24052 N 350
-2+ Pogitive 80000 1808.2 -1808.2 | -1804.6 | 1806.4 N 350
| Positive 100000 1447.0 14475 | -14448 1446.1 N 350
Positive 60000 2424.3 24198 | -2420.7 | 2418.9 N 350
Positive 80000 1820.7 18175 | -1818.0 1817.5 N 350
Pasitive 100000 1457.2 -14546 | -1455.0 1455.0 N 350
Negative 120000 £649.2 -6645.2 | -6650.1 6642.5 N 700
Negative 150000 5321.0 53245 | -5322.7 | 53205 N 700
Negative 300000 2664 .5 -2666.3 -2665.4 2664.0 N 700
Positive 60000 115.6 -115.8 -115.5 115.8 N-M 350
Positive 80000 87.0 -87.0 -86.9 86.9 N-M 350
Positive 100000 69.6 -69.6 -69.5 69.6 N-M 350
MY .| Positive 60000 115.8 -115.4 -116.0 115.8 N-M 350
Positive 80000 87.0 -86.8 -87.1 86.8 N-M 350
Positive 100000 69.6 -69.5 -69.7 69.5 N-M 350
MZ - | Positive 80000 102.3 -102 1 -102.3 102.2 N-# 700
.} Positive 100000 82.0 -81.8 -81.9 81.8 N-M 700
Positive 120000 88.3 -68.2 -68.3 68.2 N-M 700

All shunt resistors are of 0.01% accuracy.
Whaen the equivaient loads are calculated, the sensitivities of a channal for both positive and negative loading directions are
assumad to be the same.
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MOMENT — 650
500 - -— X 10-24 FOR NCUTRAL AX1S
A i NSTALLATION e .
: INTO SKULL ot g
I {n 1
E:I‘ &
My i) E
+F)‘-q-e-—-— - ¢|.000 i[;ﬁ_..__ A4 @150
[ 500 I P i
[
&
| 8X ¢ .390 FOR INSTALLATION T
s TO THE NECK L.2s0 o
+td;t{£\
THE AX!S SHOWN ILLUSTRATE THE DIRECTION Uy
OF APPLIED FORCES TO THE LOWER PART Of
{OADCELL FOR POSITIVE LOADCELL OUTPUT SPECIFICATIONS
HIEN TS LOROLELL 13 UK A A LPEES CAPACITY (LBF/IN-LBF) CHARTED _ |—
OVERLOAD CAPACITY (¥F.S.) 1150 n
HOWEVER, WHEN THIS LOADCELL IS USED AS OUTPUT @ F.S. (m¥/V) NOMINAL CHARTED j
A LOWER NECK LOADCELL, THE POLARITY OF THE
DATA FOR Fx AND Ms MUST BE CHANGED TO CONFORM EXCITATION (VDC) MAX. W
1O S.A.E. J-211 SIGN CONVENTION. BRIDGE RESISTANCE (() NOMINAL CHARTED
. NON-LINEARITY (%F.S.) 1.0 B
Fx Fy Fz | Mx f My Mz MYSTERESIS (XF.S.) 1.0 i
CAPACITY (LBF/INLBF) | 1,000 | t,000 | 1,500 | 1,500 | 1,500 | 1,00€ OPERAT (NG TEMP. RANGE (“F) ' .65 10 #250
OUTPUT {mV/V} 2.8 2.8 5 2.2 | 2.2 2 4 |CROSSTALK {XF.S.} &5y
BRIDGE RES. {{)) 350 350 700 350 | 350 700 {WEIGHT (LBSY L 0.52
WIRING CCDE F/RST TECHNO!L oGY
SAFETY SYSTEMS
Fx-Mx Fy-My -  FzMz i 8 RS TEM
 COLOR [ FUNCTION | COLOR | FUNCTION } COLOR FUNCTION |
BROWN | *EXC, RED STRIPE | +[XC ~ |GREEN |  ‘EXC.__ CHILD SIX CHANNEL NECK LOADCELL
RED £516. BLACK N BLUE 516G, '_ - - B
QRANGE ~EXC. WHITE -EXC. VIOLLT | CEXC UNLESS OTHERWISE SPECITIED o [F =534 BEE.
YELLOW -$16. BLACK STRIPE|  -S16. GREY -$16G. DIMENSIONS ARE (N TNCHES
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rr**CALIBRATION CERTIFICATE" """

Vehicle Research & Test Center - PO Box 37 - E. Liberty, Ohio 43319

Type Manufacturer Model Serial No.
Transducer: Chest pot Servo N/A 142
Cal. Equip: Power Supply Elect. Developement Cce-10d 4876
DMM Kiethley 197a us-894d0
Label PFin Color Excitation
+ Excit. {3} RED 10 Volts INFUT RESISTANCE: chmsg
- Excit. {7} BLACK
+Signal  {(2) GREEN SIGNAL RESISTANCE: eo....Ohms
- Signal (8) WHITE
Shield (5) COMPUTED CFFSET: 5.241133 [Volts]
CAL. ROCM TEMP: 70 DegF MAX NON-LINEARITY: %%
CAL ROCM HUMIDITY: Yo FULL SCALE: 45 mm
CAL. ROOM BAROMETER: inches SENSITIVITY: 2.421 mV/Volty mm
TECHNICIAN: Date: 1/14/2002
Joshua Smith
ENGINEER Y-axis NCN- SFULL
UNITS READING LINEARITY GCALE
mm [Volts] [%] ERROR
0 5.231 ERR 0.93% Regression QOutput:
5 5.357 4.37% 0.48% Constant 5241133
10 5.486 -1.05% -0.25% 5td Err of Y Est 0.010967
15 5.609 -1.20% -0.43% R Sguared 0.998043
20 5.734 -1.69% -0.8B0% No. of Observations 9
25 5.854 -1.16% -0.70% Degrees of Freedom 7
30 5.974 -0.81% -0.60%
35 6.095 -0.67% -0.60% X Coefficient{s) 0.02421
40 6.188 2.32% 1.98% Std Err of Coef. 0.000283
‘Serial No. |
142
6.4 o
6.2 -
6 5
2 58 -
3 56
5.4 -
52
5 AL gL PR TS ey Ol e R pE iR L
0 10 20 30 40 50

Servo]
N/A
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E\wo UIIT 2o
Head X frd

Customer VRTGC
20010620-0270

Last Sens: 1 887E-1, Change: -0.02
Mext cal date.  7/9r2002

Calibration Certificate

Cocument number. 5832
Description:  VATC - Accelerometer Input Resistance (ohms) 94451
Manufacturer: ENTRAN
Model Number:  EGE-73BEDQ-20008F
Serial Number 99108-F29

0.1987 mVig @ 100Hz, 10g pk

ZMO (mV): 18825
Resonance Frequency (Hz): 25148

Notes: Excitation: 10.0 v/
% FREQUENCY RESPONSE
50 50dB
40
30
4 2048
h'"--\.
10 // ~4
0 p—>p= = B ¢ ”_‘"#/ 0d8
-10
.20
.30 -30dB
10 100 1000 10000 100000
FREQUENCY IN Hz —=— % deviation
i B

Endeveco, a division of Meggitt, located at 30700 Rancho Viejo Road, San Juan Capistrano, CA, cartifies that the above instrument was tested using comparison calibrations per ANSI 522
using Endevco IMBB357. This calibration is traceable to the National Institute of Standards and Technology and is in accordance with ANSING 5L 2540-1-1894 (MIL-STD 455624).

Uncertainty estimate (86% confidence, k=2)

Console serial number;  ACZT +-11% 1000 Hz Sensitivity
NIST fraceability # B822/262802-00 +-50% 100to200Hz
s : By Endevco
quipment used: 2801 +-15% 20010 2000.0 Hz =
Test definition:  FINAL +-25%  2000.0% 10000.0 Hz AR IR P e
+-40% 1000000 200000 Hz TR
EDwax Raw x_ng This certificate shall nof be repodiced, axcapt o ful, Yo he wisen approval of Endeven J
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Y2 HIB3YO
Head Y - @&+

Customer: VRTGC
20010620-0270

Last Sens: 1.836E-1, Change: 0.18
Mext cal date:  7/902002

Calibration Certificate

Document number. 5929
Descripbon: WRTC « Acceleromater N Renstance (oiwns).. 9742
Marufacturer: ENTRAN
Model Numbaer: EGE-TIBEDQ-2000BF
Sarlal Mumber; 28102-F12

0.1839mV/g @ 100Hz 10g pk

ZMO (mV). -11.12
Resonance Frequency (Hz) 27778

Motes: Excitation: 10,0V
o FREQUENCY RESPONSE
50 SOdBE
40
30
20dB
10 //I \
0 - . adil 0dB
=10
=20
.30 -30dE
10 100 1000 10000 100000
FREQUENCY IN Hz —— % deviation
—a—dB

Endevco, a division of Meggltt, located at 30700 Rancho Viejo Road, San Juan Capistrano, CA, cerlifies that the above instrument was tested using comparison calibrations per ANS| 52.2
using Endeveo IMBB3S7, This calibration Is traceable to the National institute of Standards and Technology and is in accordance with ANSINGSL 2540-1-1984 (MIL-5TD 45662A).

Console serfal number: AC2T
MNIST traceability # B22/262802-00
Equipment used: 2301
Test definition;  FINAL

EDnux Rew x_sg

Uncertainty estimate (96% confidence, k=2)

+#-1.1% 1000Hz Sensitivity

+.50% 10.0t0200Hz o Endevco

H#-15% Z.0io20000Hz
D5 Oto 1 OHz P.KHAM;m e Transgortation Research Center

+-4.0%  10000.0 to 200000 Hz f

This cartificites ahall nat be reproduced, except n full, without the writen approwal of Endeven
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142 1T 3O
tiad 2 s Calibration Certificate

Customer;  VRTC Document number: 5634

20010620-0270 esisla :
Description.  VATC - Full Bridge Acceleromater It o
Qutput Resistance (ochms): 45882

Manufacturer: ENTRAN :
Mode! Number. EGE-738Q-2000BF ZMo Qe 117
Serial Mumber  00L{3-FO3 Resonance Frequency (Hz): 18428

0.2506mV/g @ 100Hz, 10g pk
Last Sens: 2 486E-1, Change: 079

Mext cal date:  1/9:2003

Motes: Excitation: 10.0 W
o FREQUENCY RESPONSE
50 50d8
40
30
20 - 2048
i Ji W

1] - i
-10
-20
-30 -30dB
10 100 1000 10000 100000
FREQUENCY IN Hz —=— & deviation
—a— dB

Endeveco, a division of Meggit, located at 30700 Rancho Viejo Road, San Juan Capistranc, CA, certifies that the above insirument was tesied using comparison calibrations per ANSI 522
using Endevoo IMBB3ST. This calibration Is traceabie o the National Institute of Standards and Technology and | in accordance with ANSUNCEL Z540-1-1994 (MIL-STD 456624},

Uncertainty estimate (35% confidence, k=2)

onsole serfal number:  ACZT +-1.1% 1000 Hz Sensitivity
NIST traceabllity & 822262802-00 +-50% 10.0t0 200 Hz
: e % Endevco
Equipment used, 2901 +#-1.5% 200to 20000 Hz B KRAMP
Test definiion:  FIMAL +-25% 20000 to 1 0000.0 Hz ; . Transporation Research Center
+-40%  10000.0 to 20000.0 Hz Bl s
EDwrx Rav x_sg This canheats shall ot be faprodiucsd . sxcept in tull, withaut ihae weitten approval of Endeves \)
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2820Y
Head Reel

Customer:

Last Sens: 1.852E-1, Change: 0.48

HTL 2\

2 tf

VRTG

2001 DE20-02T0

Mext cal date.  1/8/2003

Motes:
%

Calibration Certificate

Daocument number. 5333

Input Resistance (ohms). 501.43
Output Resistance (ohms). 5005

ZMO (mV): 14539

Resonance Frequency (Hz) 19538

Descripion:  VATC - Full Bridge Accaleromater
Manufaciurer: ENTRAMN
Model Number. EGE-T3BEC-20008F
Serlal Number.  98G18-F18

01861 mVv/ig @ 100Hz, 10g pk

Excitation 100V

FREQUENCY RESPONSE

H B & B

-10
-20
a0 3048
10 100 1000 10000 100000
FREQUENCY IN Hz —=— % deviation
—+dB

Endevco, a division of Meggiti, localed at 30700 Ranche Viejo Roed, San Juan Capistrano, CA, certifies that the above instrument was tested using comparison calibrations per ANSI 52 2
using Endeves IMGEAST. This calibration |s traceable to the Mational Institute of Standards and Technolegy and |s in accerdance with AMSINCSL £540-1-1894 (MIL-5TD 456624,

Console senal number
NIST traceability #:
Equipment used:

Test definition:

EDwsixm Rew x_sg

ACET
82226280200
2801

FltaL

Uncertainty estimate (86% confidence, k=2)

#-11% 1000 Hz Sensitivity
«50% 100t 200 Hz
:-:- 15% 200to 2000.0 Hz By Endevco
; : : P.ERAMP T ration Research Cente
+-25% 20000 to 10000.0 Hz S PO - '
+-40% 100000 to 20000.0 Hz ®
This cedtilicate shall nol be reproduced, excepl in I, withow? the wotten approval of Endeves J
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12 W VO
L lhest X Fuod

Customer:  VRTC
20010620-0270

Last Sens. 2 042E-1, Change: 0.59
MNext cal date:  7/8/2002

Calibration Certificate

Document numoer. 5820
I Resista hms). 98693
Description.  VATC - Accalerometar i nce (ohms|
Manufacturer. ENTRAM
Model Number:  EGE-TIBEQQ-2000RF ZMO (mV): 06887
Serial Number. 99H30-Z04

0.2054mVig @ 100Hz, 10g pk

Rescnance Frequency (Hz): 18207

Motes: Excitation: 10,0V
o FREQUENCY RESPONSE
50 5048
40
ki
20 - 2048
."'J/
10 =
.r-‘/
0 | _ P =mn ode
-10
-20
-30 -304B
10 100 1000 10000 100000
FREQUENCY IN Hz —=— % deviation
—a— dB

Endevco, a division of Meggtt, located at 30700 Rancho Viejo Road, San Juan Capistrano. CA. certifies that the above instrument was tested using comparison caiibrations per ANS| 32.2
using Endeveo IMBB35ST. This calibration is traceable to the Mational Institute of Standards and Technology and s in accordance with ANSYNCSL Z2540-1-1994 (MIL-STD 4356624},

Console serial number: ACZT
MIST traceability # 822262802-00
Equipment used: 2901
Test definition:  FINAL

EDuxn Rew x_sg

Uncertainty estimate [3§% confidence, k=2)

#-1.1%
+-50%
+-15%
+-25%
+/=- 4.0 %

100.0 Hz Sensitivity

;2.:: ?mi Hqu By Endevco

i U Hz P.KRAMP Transportation Research Center
2000.0 to 10000.0 Hz o
10000 .0 to 20000.0 Hz o

This cwrificate shall ot ba raproduced, sxoept o fll, ssthout the watten approval of Endeveo
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il H I 3vO

—

Chesk N b F

Customer:  VRTC
200106200270

Last Sens: 2 220E-1, Change: 0.27
Mext cal date.  7/9/2002

Calibration Certificate

Document number. 5827

I i ;

Descripbory. VRTC - Accelerometar PSR N A0
Manufacturerr ENTRAMN

Model Number; EGE-TIBECQ-Z000BF

Serlal Number;, S9108-F28

0.2226mVig @ 100Hz, 10g pk

ZMO (mV):  1.4745
Resonance Frequency (Hz) 17533

Moles: Excltation: 10.0 W
o, FREQUENCY RESPONSE
50 50d8
40
30
20 ¥ 2048
™ |
10
-
A~
0 e & ———1 1 odB
-10
-20
.30 3048
10 100 1000 10000 100000
FREQUENCY IN Hz —— % deviafion
—a— dA

Endevco, a division of Meggitt. located at 30700 Ranche Viejo Road, San Juan Capislrano, CA, certifies that the above instrument was tested using comparison callbrations per ANSI 52 2
using Endevco IMBE3ST, This calibration |s traceable to the Mational Institute of Standards and Technology and is in accardance with ANSUNCSL Z540-1-1994 (MIL-STD 456624,

Console serial numbar:  ACZET

Uncertainty estimate (95% confidence, k=2)

+-11% 10D.0Hz Sensitivity

NIST raceability # 822/262802-00 ~50% 10,010 20.0 H
04 . d By: Endevco
Equipment used; 2901 +-15%  20.0t0 2000.0 Hz e e B
Test definition:  FINAL +-25%  2000.0ta 100000 Hz e - ereRich ben
+-40% 10000 0 to 20000 0 Hz I J
EDmwxx Raw x_sg Thea certificate shall not ke reproduced, secest in full, withot tha waitten soproval of Endeven
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A iyd. UTET W\ D

Lhest 2 b

Customer; VRTC
20010620-0270

Last Sens: 2 343E-1, Change: 0.18
MNexi cal dale:  7/2002

Calibration Certificate

Document number. 5924

Description;
Manufacturer;
Model Number:
Serial Number:

VRTC - Accelerometer Imput Resistance (ohms): 103280

ENTRAN .
EGE-T3BE0Q-20008F ENAO ;. =129
P — Resonance Frequency (Hz): 17523

0.2347 mv/g @ 100Hz, 10g pk

MNotes: Excitation: 10.0 ¥
% FREQUENCY RESPONSE
50 5046
40
30
20 I
- <3 20dB
i i
f_;
0 ___¥=_ — - Eand OdB
-10
-20
-30 30dB
L 100 1000 10000 100000
FREQUENCY IN Hz —=— % deviation
—a—dB

Endevco, a division of Meggitt. iocated at 30700 Rancho Viejo Road, San Juan Capestrana, GA, cedifies that the above instrument was tested using comparison calibrations per ANSI 52 2
using Endevca IMBE3ST. This calibration s traceable to the Mational Institute of Standards and Tachnology and is in accardance with ANSINCSL Z540-1-1294 (MIL-STD 4568624,

Console serial number, ACZT
NIST traceability # B22/262802-00
Egquipment used: 2001
Test definition: FINAL

EDuxx Rev x_sg

Uncertainty estimate (96% confidence, k=2)

+=11% 100.0Hz Sensitivity
+-50% 100to200Hz
T o S By T Endevco
+-25%  2000.0to 10000.0 Hz : s Transporiation Research Center
+-40% 10000.0 to 20000.0 Hz 7
This pamficans shad Hot be repraducsd, sxoept m full wehaout the wretisn approval of Erdevea \J
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4 |y 7. BT 3V

Peoluisk Reas

Customer, VRTC
2001 0620-0270

Last Sens 1 BSOE-1, Change: -0.01
Mext cal gate:  T/R/2002

Calibration Certificate

Document number. 5323

Description;
Manufacturer
Mode! Number;
Serial Mumber:

VRTC - Acoeleromater
ENTRAN
EGE-TAIREDQ-2000EF
S9102-FO6

0.1859mVvig @ 100Hz, 10g pk

Input Resistance (ohms); 53554

ZMO (mV). -8.58

Resonance Frequency (Hz). 28185

Motes: Excitation: 10.0 W
o FREQUENCY RESPONSE
50 50qB
40
30
20 2048
3
10 —
0 L — 4 “"_/ 0dB
-10
=20
30 -3048
10 100 1000 10000 100000
FREQUENCY IN Hz ——— % deviation
—a— dB

Enuw_m. a division of Meggitt, located at 30700 Rancho Vielo Road, San Juan Capistranc, CA, certifies that the above instrumen? was tested using comparison callbrations per ANS| 52.2
using Endevco IMBE35T. This calibration is traceable to the National Institute of Standards and Technology and is in accordance with ANSINCSL 2540-1-1354 (MIL-5TD 456624)

Uncertainty astimate (35% confidence, k=2)

Console serial number:  AGZT
MWIST traceability #  822/282802-00

+#-11% 1000 Hz Sensitivity
+-50% 100t0 20.0 Hz

Equipment used: 2901 +-15% 20010 20000 Hz By: T
Test definition:  FINAL +-25% 20000 to 10000.0 Hz ' _
+-40% 100000 to 20000.0 Hz e pV2002
EDmun Few ©_ag This cetificate shall nat be raprod uced, secapt in full, witout the weitten approval of Endeven
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£ ua. ot B 30 |
Pelvia Y Lt Calibration Certificate

Customer  VRTC Document number;, 5822

20010620-0270 istance 3
Description: VRATC - Accearomatar Inpit Rl {ohma}. 963.27

Manufacturer: EMTRAMN
Model Number: EGE-T3BEOQ-20008F
Serial Number:  89102-F15

0.1854mVig @ 100Hz, 10g pk

ZMO (mV): 8194
Resonance Frequency (Hz): 25281

Last Sens: 1 852E-1, Change: 0.14
Meaxt cal date:  F/92002

Motes: Execlitation: 10.0 W
m FREQUENCY RESPONSE
50 S50dE
40
30
20 2048
A
10 -F//_,- : ]
0 e e & 4 OdB
-10
=20
=30 =30dB
10 100 1000 10000 100000
FREQUENCY IN Hz —=— % deviation
—a—dB

Endevco, a division of Meggitt, located at 30700 Rancho Vieje Road, San Juan Capistrano, GA, certifies that the above instrument was tested using comparison calibrations per ANS| 52.2
using Endevco IMEBE3ST, This calibration is traceable to the Natlonal Institute of Standards and Technology and |s in accordance with ANSI/NCSL 2540-1-1994 (MIL-STD 458824

Uncertainty estimate (96% confidence, k=2)

Console serial number, ACSZT +H-1.1% 1000 Hz Sensilivity
MIST traceability # B822/2626802-00 [-90% 10010 200 Hz
N . By: Endevco
Equipment used: 2901 +-15% 20010 20000 Hz P KRAMP T Ban R il
Test definiion:  FIMAL +-258% 2000010 100000 Hz ; S ransporta esearc r
+-40% 100000 to 200000 Hz 1
Elwxx Rav x_sg This cerificate shall not be reproduced, sxcept in full, withaut ths writtes aporaval ol Endeves
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L. WIo 3ve
Calibration Certificate

Document number. 5921

Pelvie = -~

Cuslomer: VRTC

2001 0820-0270 Input Resistance (ohms), 63268

Descripticn: VRATC - Accelaromatar
Manufacturer; ENTRAN
Model Number; EGE-T3BEOQ-Z000BEF
Serizl Number: 29GZ5-013

0.2320m\V/g @ 100Hz, 10g pk

ZMO (mVy: 25
Resonance Frequency (Hz): 13488

Last Sens: 2.27BE-1, Change: 1.83
Mext cal date:  7//2002

Motes Excitation: 10.0
o, FREQUENCY RESPONSE
50 508
40
30
20 20dB
10 =
-~
o] e R - 11 0dE
-0
-20
an -30dB
10 100 1000 10000 100000
FREQUENCY IN Hz —=— % deviation
—+— dB

Endevco, a division of Meggitt, located at 30700 Rancho Viejo Road, San Juan Caplstrane, CA_ certifies that the above instrument was fested using comparison calibrations per ANSI 52 2
using Endevco IMBBIST, This calibration (s traceable ta the National institute of Standards and Technology and is in accordance with ANSI/NCSL Z540-1-1934 (MIL-STD 456624,

Uncertainly estimate (8§% confidence, k=2)

:onsole serial number; AC2T #-11% 100.0Hz Sensitivity
NIST traceablity ¥ 822126280200 :: 5 : : ; g g :u 200 :-;zH B Endevco
Eaijpmart yeed, 2801 =4, D102 - P KRAMP Transportation Research Center
Test definiticn:  FINAL +-25% 2000.0 to 10000.0 Hz
Cate: 1972002
+-40% 100000 ke 20000.0 Hz '}I
Elnace Raw 1_sg This cartificats shall not be reprodussd, sscapt @ hull wathaut the wotten approval of Endeveo
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III THREE-YEAR-OLD EXTERNAL DIMENSIONS

SN: 142

MFG: FTSS

DATE: 17-Jan-02

TRC INC. TEST NO: 142C01ED 572P SN142EXT. DIMENSION CAL 01
TEST PARAMETER DIMEN. | SPECIFICATION | TEST RESULTS
Total Sitting Height A 538.5-5537 MM 548.6 MM
Shoulder Pivot Height B 3074 -3226 MM 317.5 MM
Hip Pivot Height C 33-432 MM 33.0 MM
Hip Pivot from Backline D 56.9-67.1 MM 63.5 MM
Shoulder Pivot from Backling E 58.4 - 68.6 MM 660 MM
Thigh Clearance F 81-91.2 MM 86.4 MM
Back of Elbow to Wrist Pivot G 2474 -262.6 MM 256.5 MM
Head Back from Backline H 48.2-584 MM 333 MM
Shoulder to Elbow Length I 1854 -2006 MM 190.5 MM
Elbow Rest Height ] 1336 - 1488 MM 139.7 MM
Buttock to Knee Length K 2873-3025 MM 292.1 MM
Poplitcal Height L 221 -236.2 MM 226.1 MM
Knee to Fleor Height M 241.6-256.8 MM 2540 MM
Buttock Popliteal Length N 218 -233.2 MM 2235 MM
Chest Depth O 1346 - 1498 MM 1448 MM
Foot Length P 137.6 - 147.8§ MM 1367 MM
Stature Q 032.2-957.6 MM 9423 MM
Butlock to Knee Pivot Length R 251.4-2061.6 MM 2515 MM
Head Breadth 5 128.3- 1435 MM 137.2 MM
Head Dcpth T 167.4- 1826 MM 1727 MM
Hip Breadth U 200.7- 2159 MM 2057 MM
Shoulder Breadth \% 236.5-251.7 MM 241.3 MM
Foot Breadth W 53.6-63.8 MM 57.2 MM
Head Circumference X 5004 -5156 MM 5105 MM
Chest Circumference with Jacket k4 527.1-5525 MM 5359 MM
Waist Circumference Z 527.1-5525 MM 541.00 MM
Reference Location for Chest AA 2489-259.1 MM 254.0 MM
Circumference
Reference Location for Waist BB 160 - 170.2 MM 1651 MM

Circumference

DUMMY MEETS SPECIFICATION

<
TECHNICIAN: M
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TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III THREE YEAR OLD 17-JAN-02
TRC INC. TEST NO: 142CO1HD2 572P 3Y0 SN142 HEAD DROP CALO1
| | | |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I I | I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 BEG. C |
| I | I
| RELATIVE HUMIDITY | 10 - 70 % | 16.0 % |
| I I I
| PEAK RESULTANT ACCELERATION| 250 - 280 G | 271.87 G |
| | I |
| PEAK LATERAL ACCELERATION | 15 G MAX | -1.87 G |

S —————————————— AR A e R et

| IS ACCELERATION CURVE | | |
| UNTMODAL? | YES | YES |

S —————————————Sg SR e e R ettt R e T e

TEST MEETS SPECIFICATIONS
TECHNICIAN : ,445?#, RUN NUMBER: 011702.0645;1
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HYBRID III THREE YEAR OLD CHILD DUMMY HEAD CALIBRATION
HERD ACCELERATION X AXIS
TRC TEST NUMBER: 142C0@1HD2 572P 3Y0 SN142 HEAD DROP CALG1 RUN NUMBER: 811782 .8647;1

75

(G)

=190 p—"=

ACCELERATION

=gda

-308 — -

275 | | | |
-10 a 18 20 30 40 S50 60 70 80 9@ 104

TIME (MS X 10°1)
CHANNEL - HEDXG FILTER: CH. CLASS 100@ PEAK DATA: 8.62 G 8 5 @4 MS; -244.24 C @ 2 00 MS
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H¥BRID 111 THREE YEAR OLD CHILD OUMMY HEAD CALIBRATION
HEAD ACCELERATION Y AXIS

75 TRC TEST NUMEER: 142C@1HODZ 572P 3YD SN142 HEAD DROP CALBY RUN NUMBER: 811782 .B8647,1
150 —=-
e =

o
=
o]
- 4
<
e
Lud
]
Ll
)
I

] -

-158 (—-

|
=229 | | l {
-19 B 18 20 36 48 54 3] 70 8o el 104
TIME (MS X 18-1)

CHANNEL = HEOYG FILTER: CH. CLASS 1B@d PERK DATR:- 1 61 C & 3 BB MS, -1 B7 G B 2 64 NS
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HYBRID I1I THREE YEAR OLD CHILD DUMMY HEAD CALIBRATICN
HEAD ARCCELERATION Z AXIS

7175 TRC TEST NUMBER  142C@1HD2 572P 3IYD SN142 HEAD DROP CALRBI ) RUN NUMBER @11742 B647 1
08 — -
P = -
2
=
=
— 158 —
«T
o
(B H]
—
L
L
L)
<L
T
g
75 | | | | | |
-1@ a 14 20 3@ 40 o8 60 70 8@ 99 186
TIME (NS ¥ 108-1)
CHANNEL - HEDZG FILTER: CH. CLASS 1009 PEAK DATA- 119 B8 G B 1 92 NS, -0.97 C 8 6 @@ M5
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HYBRID III THREE YEARR OLD CHILD ODUMMY HEARD EALIBRATION
HERD RESULTANT ACCELERATION
TRC TEST NUMBER. 142C8&1HDZ 572F 3Y0 SN142 HEAD DROP CALBI RUN NUMBER Q11782 BE47;1

573

S8, s

223 —-

)

(G

VIR prm

ACCELERRTION

13 ==t

s | | | |
-1@ @ 19 20 30 48 L BA 70 80 90 184

TIME (M5 X 18-1)
CHANNEL - HEDKG FILTER CH CLASS 10024 PEAK DATA 271 88 G B 2 8P NS, @ @1 C € -0 88 NS
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III THREE YEAR OLD 16-JAN-02

NECK FLEXION TEST

TRC INC. TEST NO: 142C01NF3 572P 3Y0 SN142 NECK FLEX CALO1
| TEST PARAMETER | SPECIFICATION | TEST RESULTS
l |
| TEHPERATURE | 20.6-22.2 DEG. C | 21.7 DEG. C
I | | |
| RELATIVE HUMIDITY | 10 - 70 % | 16.0 %
| | I
| IMPACT VELOCITY | 5.40 - 5.60 H/S f 5.56 M/S |
| | 10 HS | 2.0 - 2.7 M/8 ! 2.51 M/§ |
| INTEGRATED  mmmmmmmmmmmmmmmm oo e oo e
| PENDULUM | 15 MS | 3.0 - 4.0 M/S | 3.76 M/S |
|  VELOCITY = = s;emmrmm—m e mmmmmmmmmm—m o mm e oo m oo oo
| | 20 HS | 4.0 - 5.1 M/s | 5.10 M/S |

|PEAK D-PLANE \ I !
| ROTATION | 70 - 82 DEG. | 73.26 DEG. |

| PEAK. MOMENT DURING | | |
|ROTATION INTERVAL | 42 - 53 NH |  45.58 NM |

{POSITIVE MOMENT DECAY TIHE | | |
|TO 10 NM LEVEL | 60 - 80 MS | 68.72 MS |

TEST MEETS SPECIEICATIONS
TECHNICIAN, ,4’?/<1¢52%%:i: RUN NUMBER: 011602.1112;2
77
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HYBRID II1 THREE YEAR OLD CHILD DUMMY NECK FLEXION CALIBRATION
PENDULUN DECELERATION

400 TRC TEST WUMBER: 142CBINFJ STZP IYD SN142 NECK FLEX CALQA1 RUN NUMBER: @11682 1133,2
328 — -
To248 —-
o
nC
166 —-
S
P
T
o
]
o 88 —-
@
\/\/\/ S
e I | | | | |
-28 ¢ 20 40 60 ga 100 128 140 168 184 2008
THHE IME
CHANNEL © PENXG FILTER: CH. CLASS 18D PEAK DATA: 32 76 G B 366 MS, -5.75 G B 32 .88 MS
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HYBRID 111 THREE YEAR OLD CHILD OUMMY NECK FLEXION CALIBRARTION
PENDULUM INTEGRATED VELOCITY

{sp TRC_TEST NUMBER: 142C@INF3 572 30 SN142 NECK FLEX CAL@Y RUN NUMBER 011682 11332
126 p— -
98—
o
b
Ep]
S B0 |—
3
5
=
4 30—
2
36 | | |
-20 @ 20 40 5 30 160 120 140 169 180 200
TIME  (NS)
MANNEL PENXVI  FILTER: CH CLASS 18@ PEAK DATA: 6.66 M/S @ 200 80 MS, -6 .81 M/5 € -D 40 MS
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HYBRID II1 THREE YEAR GLD CHILD DUMMY NECK FLEXION CALIBRATION
ROTATION ABOUT BASE OF NECK

128 TRC TEST NUMBER: 142CBINF3 S72P 3YD SN142 NECK FLEX CALA1 RUN NUMBER. 11662 1133;2
98—
6g —
L 38—
1
=
- /—\
g - \
-ig — -
I | | |
-20 8 20 4@ 3% 88 198 120 140 166 180 208
TIME [HS)
CHANNEL - BETH FILTER: CH. CLASS 68 PEAK DATA L8 1E © B 52 .86 N5, -17 31 © B 189 36 NS
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120

HYBRID II1 THREE YEAR OLD CHILD BUMMY NECK FLEXION CALIBRATION
ROTATION ABOUT OCCIPITAL CONDYLE

TRC TEST NUMBER: 142CBINFJ 572P 3Y0 SN142 NECK FLEX CALGY RUN NUMBER: B1166@2 1133,2

36 —-

BB — -

_SB L

| |

-64
-2@

{ANNEL = THETA

@ 24 48 5P 80 100 128 140
TINE 53
FILTER CH. CLASS 68 PEAK DATA: 93 .16 @ @ 38.72 NS,

76

160 180 204

=54 47 o B 188 48 M5


Cathy 
76


HYBRID IIl THREE YEAR OLD CHILD OUMMY NECK FLEXIDN CALIBRATIDN
TOTAL ROTATICN

{5 IRC_TEST NUMBER 142CBINF3 572P 370 SN142 NECK FLEX CALB! RUN NUMBER 911682 11332
90 —
60 |—
PR
T
g2
2
-8 — -
e | ] | | |
-20 2 20 40 6o 80 196 120 140 160 180 200
TINE (M)
CHANNEL - TOTAN FILTER: CH. CLASS 68 PEAK DATA: 73 27 © @ 51 36 MS; -71 73 ® B 188 56 MS

1
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HYBRID II1 THREE YEAR OLD CHILO DUMMY NECK FLEXION CALIBRATION
MOMENT ABOUT OLCIPITAL CONDYLE
168 TRC TEST NUMBER. 142CBINF3 572P 3¥D SN142 NECK FLEX CALdl __RUN NUMBER 811692 1133,2

LR —

Bd — -

(N-H)

48—

TORQUE

-4 +— .

=28 4 20 40 1% 80 16@ 128 148 16d 168 204

TIMNE (HS)
CHANNEL  NEKYM FILTER: CH. CLASS 606 PEAK DATA: 45.5B N M @ 46 72 M5, -18 38 N-M @ 12 6B MS
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HYBRID 111 THREE YEAR OLO CHILO OUMMY NECK FLEXION CALIBRATION
TOTAL ROTATION V5 OQCCIPETAL CONDYLAR MOMENT
TRC TEST NUMBER 142CHINFS 572P I¥D SN142 NECK FLEX CAL@1 RUN NUMBER. @11662 1132,2

160

8a —-

60 — -

(N-M)

46 |— -

TORQUE

28—

-28
-18

36 40 o0 Y% 74 1% 99 124
ANGLE (9]

CHANNEL : TOTAN FILTER: CH CLASS 69 PEAK DATA: 73 2 3 Si =1
EKYM CH. CLASS 600 49 .5 4 5, -1

A

1071 e @5l 35 M
NEK g NME 46 .72 N
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III THREE YEAR OLD 17-JAN-02

NECK EXTENSION TEST

TRC INC. TEST NO: 142C0LNE2 S72P 3Y0 SN142 NECK EXT CALO1
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I I |
| TEMPERATURE | 20.6 - 22.2 DEG. C| 21.7 DEG. C |
I I | |
| RELATIVE HUMIDITY | 10 - 70 % | 15.0 % |
I | | I
| IMPACT VELOCITY I 3.55 - 3.75 N/S8 | 3.68 H/S I
| | & MS | 1.0 - 1.4 M/8 | 1.12 M/S |
| INTEGRATED = oo oo mmmmmmm oo me e
| PENDULUM | 10 MS | 1.9 - 2.5 M/S I 2.06 M/S I
| VELOCITY = = —m e mmmmm oo mem oo e e oo
| | 14 HS | 2.8 - 3.5 M/S I 2.98 M/S I
| PEAK D-PLANE | I I
| ROTATION | 83 - 93 DEG. | 89.11 DEG. |

o e mhr P P M e e e e e e e ok EE N WY M mp e e e e e o e e AR R S SR EE Em Em E Em Er R m m SIS MR e e e e e el TS S e e e e

| PEAK MOMENT DURING I | |
| ROTATION INTERVAL | -43.7 / -53.3 NM | -49.45 NM |

e ————— P e R e T B el e e i e S e

| NEGATIVE MOMENT DECAY TIME | I |
|TO -10 NM LEVEL | 60 - 80 MS I 66.72 MS |

S —————————— R T e e et

TEST MEETS SPECIFICATIONS

TECHNICi;gégzzgégk:zijgiii:’ RUN NUMBER: 011702.1251;1
711_ [

80
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HYBRID I1I THREE YEAR OLD CHILD DUMMY NECK EXTENSION CALEBRATION
PENDULUM DECELERATION

490 TRC TEST NUMBER: 142CBINEZ 572F 3¥Y0 SN142 NECK EXT CALGY FUN WUMBER @11782 1313,1
328 —-
il
=
o
o
6@ — -
G
-
R
<T
[
Lul
1
. B —-
')
<
2 A A ~ e T T e
i | | | | | | | |
-208 é 28 49 6H ge 108 120 148 160 188 2006
TIME [MS)
CHANNEL : PENXG FILTER: CH. CLASS 189 PEAK DATA 27 B8 G 8 9 44 MS, -3 24 G & 54 72 1S
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HYBRID 111 THREE YEAR OLD CHILD DUMMY NECK EXTENSION CALIBRATION
INTEGRATED PENOULUM VELOCITY

150 TRC TEST MNUMBER: 142CHBINEZ 572P 3Y0 SN142 NECK EXT CalLat RUN NUMBER: ©11782 1313;1
120 }— -
o 94 — -
=
2
= e — -
= T, e
|
| 38—
=
8
-1 | 1 | | | | l | |
-28 %) 28 40 60 86 169 128 148 168 188 288
TIME (MS)
SHENNEL © PENXVI FILTER: CH CLASS 180 PEAK DATA- 4 48 MN/S B 200 @8 NS, B B NS B -B 32 NS
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120

9@

64

(@)

3a

ANGLE

&

-68

HYBRID IIT THREE YEAR OLD CHILD DUMMY NECK EXTENSIOMN CALIBRATION

ROTATION ABOUT BASE OF MNECK

TRC TEST NUMBER 142CBINE2 572P 3Y0 SN142 NECK Ex1 CALB! RUN NUMBER 811742 1315,1
-20 @ 20 48 60 80 164 128 148 164 1848 284

SHANNEL : BETA

FILTER- CH CLASS EB

TIME (MS]
PEAK DATA 21 96 © @ BQ 16 MS;, -5.83 ¢ B 186 24 MS
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HYBRID 111 THREE YEAR OLOD CHILD DUMHMY NECK EXTENSION CALIBRATION
ROTATION ABOUT OCCIPITAL CONDYLE

170 TRC TEST NUMBER 142C@1NEZ2 572F 3IY0D Sh142 NECK EXT CALAl RUN NUMBER “£Q17@2.1313;1
38 —
el —
Lo
o |
[l |
ol
L
¢ K\\\mxhxxhhﬁhmqﬂ—#ﬂﬂ
=3 s
_86 |
-720 @ 28 49 o1 30 106 128 148 166 136 284
TIME (M5
CHANNEL - THETA FILTER: CH. CLASS 69 PEAK DATA: 67 16 ¢ 8 6@ .56 MS, -18 B7 o & 187 12 MS

84
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HYBRID II1I THREE YEAR OLD CHILD DUMMY NECK EXTENSICN CALIBRATION
TOTAL ROTATION
TRC TEST NUMBER: 142CBINE2 S72P 3Y0 SN142 NECK EXT CALB1 RUN NUMBER: 811782 1313,1

1208

(8]

30— -

ANGLE

_3@ .

68 l l
-20 a 20 10 68 88 160 128 144 160 188 208

TIME [H5)
CHANNEL - TOTAN FILTER: CH. CLASS 69 PEAK DATA- 89 11 o B 68 48 NS, -24 76 ¢ B 186 .96 NS
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HYBRID L[11 THREE YEAR DLD CHILD DUMMY NECK EXTENSION CALIBRATION
MOMENT ARBOUT OCCIPITAL CONDYLE

a0 TRC TEST NUMBER: 142C@1INEZ 972P 3¥Y0 S5N142 NECK EXT CAL@! RUN NUMBER.  @117d2 1313;1
40—
_‘_-—_‘H"_"‘—'-a
a
=
=
-4 —
L
=
o
[a's
=
_8@ I
=128 F— -
160 | | | | |
-20 @ 28 40 3% 80 100 124 140 160 180 209
TIME [MS5)
SHANNEL - NEKYH FILTER: CH. CLASS 696 PEAK DATA: 13 26 N M @ 11 5Z NS, -49 45 N 1M e 57.84 NS
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28

-20

(N-M)

-44

TORQUE

—6@

-840

-104

ZHANNEL

HYBRID 11l THREE YEAR OLD CHILD DUMHMY NECK EXTENSION CALIBRATIDON
TOTAL ROTATION VS OCCIPITAL CONDYLAR NMOMENT

JRC TEST NUMBER 142CA1NEZ S572P 3Y0 SN142 NECK EXT CAL@1 RUN NUMBER 811782 .1313,1
18 @ 1@ 20 30 40 o0 Y’ 76 88 50 1
ANGLE  (°)

TOTAN FILTER- CH CLRASS 66 PEAK DATA 89 1t © @ 6D 40 M5, -24.76 B 186 96 MS
NEKYH CH CLASS 608 13.26 N-M @ 11.52 NS, -49 45 N-N B 57 84 1S
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TRANSPORTATION RESEARCH CENTER INC.

TRC INC.

TEST NO:

THORAX IMPACT TEST

HYBRID III THREE YEAR OLD

142C01THL 572

17-JAN-02

P 3Y0 SN142 THORAX CAL 01

W R e e e e e e e e e e dk A P N WY TR M M mm M o mm e B SR EE WE T em M e e e e e e e e e e e b e S W CER W CEE WE CWR e e e

S S A R R R e e e i e el i

o A P ST e M mm e e e e e e wie N EF W M M M e e e e e e e e mi S NP SR EE Sm Em Em Em TN Em Er Em Er Er mr W FFOWR S M= e e e e e e e e

o A AN N MR M M e e e e e e e v b S R AR M . m Em Em m mm E mm wr mm v SF WS M M e e e e e e m ol kb SRS e e e e e el AR e

e e e e AN EE B e e e e CEE R R e e e e e e ek L B EF MR T e e e e e e SR M W T M e e e e e e e e e M EE R P S e e e e e

| HAXIMUM FORCE DURING
|DEFLECTION INTERVAL

v -t e EE N e A W WY A e e e M F P e e e e b AR MR M mm mm mm e e e e o R

I e ——— gy e~ SRR R e e e

| HAXIMUM FORCE BEWTWEEN
112.5 & 32 MM OF DEFLECTION |

@ AN W e e e e e e e A WA M M e mm AR W R P e e e e e e SR M W SR M e mm e mm e e A SR SR S R e omm e oo SRS SRS

TECHNICI

88

RUN NUMBER: 011702.1504;1
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HYBRID II1 THREE YEAR OLD CHILD OUMMY THORAX CALIBRATION
PENDULUM DECELERATION
TRC TEST NUMBER: 142CB1THI 5T2P 3¥0 SN142 THORAX CAL @t RUN NUMBER: 811782 1587,1

73

45—

(G)

38 —-

ACCELERATION

19—k

_15 l
-10 B 10 20 38 49 S1% 1% 70 20 94 1ea
TINE [NS)
CHANNEL : PENXG FILTER: CH. CLASS 184 PEAK DATR 57 7L G e 2.16 M5, -1 .34 G & -0 32 NS
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HYBRID I1II THREE YEAR OLD CHILD DUMMY THORAX CALIBRATIDN
PENDULUM FORCE
TRC TEST NUMBER: 142CB1THi 572P 2v0 SN142 FTHORAX ChL A1 RUN NUMBER. 011742 .1587,1

208

160 —-

12¢ — -

(N X 18]

FORCE

55 | |
-19 4 19 28 30 49 =l 64 70 80 il 188

TINE N5l
CHANNEL - PENXF FILTER: CH CLASS 189 PEAK DATA: 962 61 N B 2 16 MS;, -22 42 N € -& 32 MS
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HYBRID [I1 THREE YEAR QLD CHILD DUMMY THORAX CALIBRATION
STERNUM DISPLACEMENT
TRC TEST NUMBER: 14Z2CB1THI 5720 3¥0 SN142 THORAx CAL @t RUN NUMBER  B117@2 15871

o0

49 |— -

i — -

(MM )

20—

DISPLACEMENT

=¥
-10 g 18 20 30 10 59 6@ 79 88 94 108

TIME (MS)
CHANNEL : CSTXD FILTER CH. CLASS 6062 PEAK DATA- 33 21 MM € 12 BB M5, -8 02 MM B @ .88 MS
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HYBRID I1]

THREE YEAR QLD CHILD OUMMY THORAX CALIBRATION
CHEST DISPLACEMENT V& PENDULUN FORCE

-pg IRC TEST NUMBER : 142CRB1THI 572P 3Y0 SN142 THORAX CAL 91 RUN NUMBER: 811742 1547,1
160 —-
128 |—-
=
>
= 80 — -
A
=
xr
=
48 +—-
@
10 | | |
-60 @ LY 120 180 24¢ 308 360 428 480 5448 Eed
DISPLACEMENT (MM X 181
HANNEL - CSTXD FILTER: CH. CLASS 6@e PEAK DATA: 33 21 MM B 12 BO MS, -@ @2 NNe @8.88 15
PENXF CH. CLASS 188 962.61 N B 2.16 MG; -22.42 N @ -B.32 1S
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TRANSPORTATION RESEARCH CENTER INC.

TORSO FLEXION TEST

HYBRID 11l THREE-YEAR-OLD

CAL DATE: 15-Jan-02

TR, INC. TEST NO: 142C01TF1 572 P SN142 TORSO FLEX CAL 01
TEST PARAMETER SPECIFICATION | TEST RESULTS
TEMPERATURE 206 - 222 DEG. C | 21.7DEG. C
RELATIVE HUMIDITY 10 -70 % 23 %
INITIAL ANGLE OF <= 15 DEG.
UNSUPPORRTED DUMMY REFERENCED 1 DEG.
TO VERTICAL
MAXIMUM FORCE AT 45 DEG.
DURING 10 SECOND PERIOD 130 - 180 N {69 N
RETURN ANGLE +/- 10 DEG OF
INTIAL ANGLE | 3 DEG.

TEST MEETS SPECIFICATIONS

TECHNICIAN ééé '4%:
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SECTION 11

TEST EQUIPMENT AND INSTRUMENTATION CALIBRATION

94



CERTIFICATION INSTRUMENTATION

Instrument Certification Test Cdlibration Date Due Date

Slide Potentiometer Neck Pendulum 3/02 9/02
Oceanside Mfg. Co.

Mode LCP 20-50

2.0 inchestravel, 10,000 ohms

C.G. Head Potentiometer Neck Pendulum 3/02 9/02
Oceanside Mfg. Co.

Modd SP 221

Seria HNR2

10K, linearity = 1.5%

C.G. Pendulum Potentiometer Neck Pendulum 3/02 9/02
Oceanside Mfg. Co.

Modd SP 221

Serid HNR1

10K, linearity = 1.5%

Bourns Potentiometer Lumbar Spine Flexion 5/02 11/02
Mode 3520S--1-502
5K +/-, linearity = 0.3%

Transducer Inc. Lumbar Spine Flexion 2/02 6/02
Load Cdl SN 20051, 50#
Lebow Lumbar Spine Flexion 6/02 12/02
Load Cdll Modd 3397-100
SN 11564
Endevco Accelerometers
S/N AC-A183 Neck Pendulum (ATD) 12/01 6/02
+/- .075% Accuracy 6/02 12/02
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CERTIFICATION INSTRUMENTATION (cont'd)

Instrument

Chatillon 20 Pound Gauge

+/- 8 0z. Accuracy

Chatillon 40 Pound Gauge
+/- 1% Accuracy

Belt Tenson Gauge,
+/- 11b.

Force Gauge, Chatillon
Model DPTH 250

Wesather Measure Cord
Temp. & Humidity Recorder
SN 1545

+/- 3% Accuracy

Pot. #6 CIC Linear Potentiometer
(Foam Certification)

Load Cdll for Foam
SN 72952
+/- .10% Accuracy

Load Cell, Lap Belt North
Sensotec SN 283076
+/- 1.32 Ibs. Accuracy

Load Cell, Lap Belt South
Sensotec S/N 288386
+/- 1.32 |bs. Accuracy

Dillon Force Gauge
Model E Serid # 4346 50#

Certification Test

96

Cdlibration Date

2/02

2/02

2/02

2/02

6/01

2/02

2/02

5/02

5/02

3/02

Due Date

8/02

8/02

8/02

8/02

7/02

8/02

8/02

11/02

11/02

9/02



SECTION 12

AVI FILES
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AVI FILES (continuted)
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