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Purpose and Test Procedure
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Purpose and Test Summary

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

information on depowered airbags.

This test was conducted with a 1999 Dodge Intrepid that impacted a flat frontal barrier. The test

vehicle contained two instrumented Hybrid Il 50th percentile adult male dummies.




Section 2.0

Frontal Barrier Impact Test Summary




Test Procedure

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

FMVSS 208, “Occupant Crash Protection,” performance.

The test vehicle was instrumented with eight (8) accelerometers to measure longitudinal, lateral,
and vertical axis accelerations. The vehicle's specified impact velocity range was 47.5 to 49.1 kph.

The vehicle impacted a flat frontal barrier.

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

positions according to the FMVSS 208 laboratory seating procedure.

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

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

The thirty-eight (38) data channels were digitally sampled at 12,500 samples per second and
processed per Sections 11.13 through 11.15 of the Laboratory Test Procedure.

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

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

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

vehicle data plots. Appendix C contains the dummy calibration information.




Test Results Summary

This flat frontal barrier test was conducted at TRC on February 16, 1999.

The test vehicle, a 1999 Dodge Intrepid, was equipped with airbags at the driver's and right front
passenger’s seating positions. The vehicle's test weight was 1798.1 kilograms. The vehicle's impact

speed was 48.3 kph. The vehicle's maximum static crush was 490 millimeters.

The driver’s 36 millisecond HIC was 559. The driver's chest maximum resultant acceleration
with three (3) milliseconds minimum duration was 54.4 g. The driver’s chest deflection was 44.7
millimeters. The driver's left and right femur maximum compressive forces were 5282 N and 7786

N, respectively.

The right front passenger’s 36 millisecond HIC was 401. The right front passenger's chest
maximum resultant acceleration with three (3) milliseconds minimum duration was 54.1 g. The
passenger’s chest deflection was 25.7 millimeters. The right front passenger's left and right femur

maximum compressive forces were 7486 N and 7890 N, respectively.
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Data Acquisition Explanations

The vehicle’s left brake caliper X-axis acceleration data channel, BCLXGI, exceeded it’s data

channel’s full scale input at approximately 49 milliseconds and recorded questionable data after

that.
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Table 1 Crash Test Summary

Test type: Frontal barrier impact
Test date: 02/16/99
Test time: 1711
Ambient temperature
at impact area: 22°C
Vehicle year/make/
model/body style: 1999/Dodge/Intrepid/4-door Sedan
Vehicle test weight: 1798.1 kg
Impact angle': 0°
Impact velocity®:
Primary: 48.3 kph
Secondary: 48.3 kph
Maximum static crush: 490 mm
Average rebound: 497 mm

Number of cameras:

Real-time: 1

High-speed: 14
Door opening data:

Left-front: Easy

Right-front: Easy

" With respect to tow track centerline.
% Speed trap measurement (+ .08 km/h accuracy)
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Table 1 Crash Test Summary, Cont'd.

Dummies:

Type:

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

Seat back failure:

Visible dummy contact points:

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

Driver #168

Hybrid III 50th
percentile adult
male

Left front
Airbag
15

None

None

Airbag

Airbag

None
Instrument panel

Instrument panel
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Passenger #169

Hybrid IIT 50th
percentile adult
male

Right front
Airbag
15

None

None

Airbag

Airbag

None
Instrument panel

Instrument panel




Vehicle year/make/
model/body style:

Color:
VIN:

Engine data:
Placement:
Cylinders:
Displacement:

Transmission data:
Final drive:
Date vehicle received:

Odometer reading: .

Dealer's name and address:

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

Clock

Power door locks

Table 2 Test Vehicle Information

1999/Dodge/Intrepid/4-door Sedan

Silver

2B3HD46R7XH614443

Transverse

6

2.7 liters

_3 speed, ___manual, _X automnatic, ___overdrive
_X fwd, _rwd, _4wd

02/12/99

40

Nelson Automotive, LTD

1751 South Main St.

Bellefontaine, OH 43311-1997

Yes Automatic transmission Yes
Yes Automatic speed control Yes
No Tilting steering wheel Yes
Yes Telescoping steering wheel No
Yes Air conditioning Yes
Yes Anti-skid brake No
Yes Rear window defroster Yes
Yes Other: None

Certification data from vehicle's label:

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

Rear:

Chrysler Corporation
11/98
2B3HD46R7XH614443
2065 kg
1178 kg

922 kg
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Table 2 Test Vehicle Information, Cont'd.

Size of tires on vehicle: P205/70R15
Spare tire: Space saver
Type of front seats: Bucket, manually adjustable

Tire & capacity data from vehicle's label:
Recommended tire size: P205/70R15 95T

Recommended cold tire pressure:

Front: 220 kPa

Rear: 220 kPa

Designated Seating Capacity:

Front 2

Rear 3

Total 5

Vehicle Cargo Weight: 52kg
Test vehicle attitudes:
Delivered attitude: LF: 749 mm RF: 742 mm LR: 744 mm RR: 742 mm
Fully loaded attitude: LF: 734 mm RF: 726 mm LR: 701 mm RR: 693 mm
Pre-test attitude: LF: 726 mm RF: 719 mm LR: 690 mm RR: 681 mm
Post-test attitude: LF: 745 mm RF: 742 mm LR:; 690 mm RR: 680 mm




Table 2 Test Vehicle Information, Cont'd.

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

Right front 4749 kg Right rear 283.5 kg
Left front 504.8 kg Left rear 2722 kg
Total front weight 979.7 kg (63.8% of total vehicle weight)
Total rear weight 555.7 kg (36.2% of total vehicle weight)
Total delivered weight 15354 kg

Calculation of test vehicle's target test weight:
RCLW' = Rated Cargo and Luggage Weight

UDW = Unloaded Delivered Weight (1535.4 kg)
VCW = Vehicle Capacity Weight (392 kg)
DSC? = Designated Seating Capacity (5)

RCLW® = 52kg
Target test weight = UDW + RCLW + (number of Hybrid IIl Dummies x 75.7 kg per dummy)
Target test weight = 15354 +120.2 + 151.4 = 1807.0 kg

Weight of test vehicle with required dummies and 111.3 kg of cargo weight:

Right front 517.6 kg Right rear 3824 kg
Left front 500.3 kg Left rear 397.8 kg
Total front weight 10179 kg (56.6% of total vehicle weight)
Total rear weight 780.2 kg (43.4% of total vehicle weight)
Total test weight 1798.1 kg (0.5% under target test weight)

Weight of ballast secured in vehicle: 49.9 kg steel plate in trunk
Components removed to meet target test weight: None

CG rearward of front wheel centerline: 1247 mm
Vehicle Wheelbase: 2873 mm

Cargo weight for multi-purpose passenger vehicles, trucks, and buses is the vehicle’s
calculated cargo and luggage weight or 136.1 kg, whichever is less.

The designated seating capacity is determined by counting the number of seat belts installed
in the vehicle. :

From vehicle’s tire label.
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Test number:
Test date:
Test time:
Test type:
Impact angle:

Ambient temperature
at impact area:

Temperature in
occupant compartment:

Impact velocity:
Primary:
Secondary
Specified range:

Distance from vehicle to barrier:

Entering velocity trap:
Exiting velocity trap:

Test vehicle static crush:

Overall length of test vehicle:

Pre-test:
Post-test:
Total crush:

Average crush:

Table 3 Post-Impact Data

990216

02/16/99

1711

Frontal barrier impact

00

22°C

21°C

48.3 kph
48.3 kph
47.5t049.1 kph

660 mm

51 mm

L: 5062 mm C: 5290 mm
L: 4742 mm C: 4800 mm
490 mm

Test vehicle rebound from flat barrier:

Distance from test vehicle to barrier:

Post-test:

Average rebound:

L: 320 mm C
366 mm
L: 550 mm C:

497 mm
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480 mm

R:

;5065 mm
: 4777 mm

288 mm

460 mm




Figure 1 Impact Velocity Measurement System

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

The vanes have 610-millimeter spacing.
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Figure 2 Accident Investigation Division Data for 30 mph Frontal Barrier Impact

Test date:

Vehicle year/make/
model/body style:

VIN:

Build date:

Test weight:
Vehicle wheelbase:
Maximum width:

Front overhang:

Collision Deformation

02/16/99

1999/Dodge/Intrepid/4-door Sedan

2B3HD46R7XH614443
11/98
1798.1 kg
2873 mm
1897 mm
927 mm

Classification (CDC) Code: 12FDW3

Crush depth
measurements:

Midpoint of damage:

Length of damaged
region:

C1: 320 mm
C2: 434 mm
C3: 477 mm
C4: 468 mm
C5: 391 mm
C6: 288 mm

D:  Vehicle Longitudinal Centerline

L: 1525 mm
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Figure 3 Vehicle Accelerometer Placement
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Section 3.0

FMVSS 208 Data
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Table 5 Dummy Injury Criteria

Maximum Acceleration

Head Chest
X Y Z R X Y Z
Driver -61.6 g 104g -201g 629¢ 542 g 46 ¢g 143 ¢
Passenger 485¢g -148¢g 341 g 498 ¢ -531¢ 6.7 ¢ 208 g

Maximum Femur Compressive Force
Left Femur Right Femur
Driver 5282 N 7786 N
Passenger 7486 N 7890 N

Head Injury Criteria®

HIC Time t; Time t,
Driver 559 69.8 ms 103.4 ms
Passenger 401 71.3 ms 107.3 ms

Chest Maximum Resultant Acceleration”

Acceleration Time t; Time t,
Driver S44¢ 74.3 ms 77.4 ms
Passenger 54.1¢g 77.1 ms 80.2 ms

Maximum Chest Deflection
Driver 44,7 mm

Passenger 257 mm

! As defined in FMVSS No. 208
2 Defined as equal to or exceeding 0.003 sec. duration
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Dummy Kinematic Summary

Driver Dummy

Upon impact, the driver dummy translated forward on the seat impacting both knees into the
instrument panel. The dummy's head and chest impacted the airbag. The dummy’s head and chest
were restrained by the airbag. The dummy’s head and upper torso rotated rearward as the dummy

rebounded into the seat back. The driver dummy came to rest seated in the driver's seat.

Right Front Passenger Dummy

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

rebounded into the seat back. The passenger dummy came to rest seated in the passenger’s seat.




Section 4.0

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

Vehicle year/make/model/body style: 1999/Dodge/Intrepid/4-door Sedan
Test Number: 990216

No. Type of measurement Pre-test Post-test Difference
X1 Total length of vehicle at centerline 5290 mm 4800 mm 490 mm
X2 Rear surface of vehicle to front of engine block 4718 mm 4487 mm 231 mm
X3  Rear surface of vehicle to firewall 4300 mm 4226 mm 74 mm
X4 Rear surface of vehicle to

upper leading edge of right door 3735 mm 3719 mm 16 mm
X5 Rear surface of vehicle to

upper leading edge of left door 3750 mm 3701 mm 49 mm
X6 Rear surface of vehicle to

lower leading edge of right door 3680 mm 3672 mm 8 mm
X7 Rear surface of vehicle to

lower leading edge of left door 3664 mm 3647 mm 17 mm
X8  Rear surface of vehicle to

upper trailing edge of right door 2641 mm 2627 mm 14 mm
X9 Rear surface of vehicle to

upper trailing edge of left door 2640 mm 2613 mm 27 mm
X10 Rear surface of vehicle to

lower trailing edge of right door 2647 mm 2635 mm 12 mm
X11 Rear surface of vehicle to

lower trailing edge of left door 2636 mm 2619 mm 17 mm
X12 Rear surface of vehicle to

bottom of "A" post on right side 3665 mm 3650 mm 15 mm
X13 Rear surface of vehicle to

bottom of "A" post on left side 3665 mm 3640 mm 25 mm
X14 Rear surface of vehicle to firewall - right side 4378 mm 4340 mm 38 mm
X15 Rear surface of vehicle to firewall - left side 4373 mm 4335 mm 38 mm
X16 Rear surface of vehicle to steering wheel center 3210 mm 3190 mm 20 mm
X17 Center of steering column to "A" post 305 mm 315 mm -10 mm
X18 Center of steering column to headliner 400 mm 390 mm 10 mm
X19 Rear surface of vehicle to right

side of front bumper 5065 mm 4777 mm 288 mm
X20 Rear surface of vehicle to left ’

side of front bumper 5062 mm 4742 mm 320 mm
X21 Length of engine block 482 mm 482 mm 0 mm
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Figure 5 Vehicle Target Locations
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Figure 6 Dummy Measurement Locations for Front Seat Occupants
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Table 7 Dummy Measurement Data For Front Seat Occupants

Driver Passenger
Designation Type of Measurement (Serial #168) (Serial #169)
WA Windshield angle 25° 25°
SWA Steering wheel angle 68° NA
SCA Steering column angle 22° NA
SA Seat back angle 25° 25°
HZ Head to roof - 175 mm 175 mm
HH Head to header 355 mm 362 mm
HW Head to windshield 626 mm 640 mm
HR Head to side header 187 mm 183 mm
NR Nose to rim 394 mm N/A
NA Nose to rim angle 11° N/A
CD Chest to dash 535 mm 650 mm
CS Steering wheel to chest ' 265 mm N/A
RA Rim to abdomen 201 mm N/A
KDL Left knee to dash 144 mm 186 mm
KDR Right knee to dash 160 mm 162 mm
KDA Outboard knee to dash angle 33° 25°
PA Pelvic angle 24° 7
TA * Tibial angle 44° 45°
KK Knee to knee 370 mm 290 mm
ST Striker to head 511 mm 527 mm
Striker to head angle -87° -85°
SK Striker to knee 558 mm 521 mm
Striker to knee angle -5¢ -8°
SH! Striker to H-point 222 mm 218 mm
Striker to H-point angle 33¢ 29°
SHY Striker to H-point (Y dir.) 263 mm 271 mm
HS Head to side window 327 mm 342 mm
HD H-point to door 159 mm 168 mm
AD Arm to door 120 mm 126 mm

The seat back angle (SA°) is measured relative to vertical, all other angles are measured relative
to horizontal.
! A negative angle indicates the measurement point was above the striker.
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Figure 7 Camera Positions
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Barrier

Figure 7 Camera Positions, Cont'd.
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Appendix A

Photographs
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Figore A-1 Pre-Test Froni View

Figure A-2 Post-Test Front View




Figure A-3 Pre-Test Left Side View

Figure A-4 Posi-Test Lefit Side View



Figure A-5 Pre-Test Left Rear Three-Quarier View
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Figure A-7 Post-Test Rear Vi

W



- " T
Figure A-8 Pre-Test Right Side View
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Figure A-9 Post-Test Right Side View




Figure A-10 Pre-Test Right Front Three-Quarter View
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Figure A-11 Pmt ‘lﬁl R:ghtl rant Three- ~Quarter View
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Figure A-12 Post-Test Left Front Three-Quarter View

Intentionally Left Blank



Figure A-14 Posi-Test Front Underbody View




Figure A-16 Poat-Test Rear Underbody View
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re-Test Engine (.‘nmr:ment View

Figure A-18 Post-Test Engine Compartment View




Figure A-19 Pre-Test Windshield View
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Figure A-20 Post-Test

Windshield View




Figure A-22 Post-Test Driver Dummy Windshield View




Figure A-24 Post-Test Passenger Dummy Windshield View
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Figure A-26 Post-Test Driver Dummy Position - View |




Figure A-28 Post-Test Driver Dummy Position - View 2




Figtl A-29 Pre-Test Driver Dummy Position -View 3
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Figure A-30 Post-Test Driver Dummy Position - View 3
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Figure A-32 Post-Test Passenger Dummy Position - View |




Figure A-33 Pre-Test Passenger Dummy Position
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Figure A-34 Post-Test Passenger Dummy Position - View 2
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Figure A-36 Posi-Test Passenger Dummy Position - View 3




Figure A-37 Posi-Test Driver Dummy View

Figure A-38 Post-Test Driver Dummy Head Contact - View 1




Figure A-40 Post-Test Driver Dummy Knee Contact - View 1




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

Figure A-42 Post-Test Driver Footwell Deformation View




Figure A-43 Post-Test Passenger Dummy View

Figure A-44 Post-Test Passenger Dummy Head Contact - View |




Figure A-46 Post-Test Passenger Dommy Knee Contact - View |




Figure A-47 Post-Test Passenger Dummy Knee Contact - View 2

Figure A-48 Pre-Test Ballast Location View



Figure A-30 Pre-Test Vehicle Tire Information Label View



Appendix B

Data Piots




S $Z°98 8 9 C3 19~ ‘SW k2 8BS B 9 29 4 :HlY0 Myid 0007 SSYT) HD -¥3ILTI4 T9XO3H : TINNGHD
(SWI 3WIL
Is 98z 057 827 051 891 ect 001 2L By o1 07~
| | | | | | | "
. . . . . . B . - . . v —— @wl
>
[}
. ') !
m i
- 1
. . ™ W
] |
5 |
s 0 M |
o i
. . . . = |
. . . . . . . . N . . N . . . —_ @M ,w
372066 93GWNN 1531 807 SSANA TINT D9l 28
NOTLY¥ITINIY SIXG-X Q¥IH H3IATH0
Hdl @S 1Y ¥31¥¥98 T9INON4 1974 Y DINT DI434INI 39000 6661




s

goa@lT SSY13 HI

“43L114

-—

TJAQ3H

8c-

-

=

¥

* TINNGH3

SW BZ°68 8 9 T¢£ @1- “SW 92°¢81 8 O 3£ B1 :WLIVQ AV3d
{SH]  3JHIL
g B8c BSc A4 g1 891 gLl ae1
iy M e e PO i ¥ MY
: i
912066 - J38UNN 1531 802 SSAWA

Hdld 8¢ 16 d314d9d TYINOHS 1874 ¢ OINI OId34INI 32000 B66I1

NDI11bd373330 SIXY-A OB3H ¥3AL1¥0

"ONT 241

06-

B3-

BE-

NOTL9d31333Y

(N

0L

B9

b6



SW 986 B89 9002~ ‘SN PO L @ 9 BE 91 ULYO AYid pe@I SSYTI "HIY -¥3LTI4 13Z03H : 13INNUHD

(SW1 WIL
Bis 982 85z YA 061 891 oc1 28] oL By el 0~
. —] @@'
: — e _
3
law ]
m
—
m
X1
>
< + o e a){j-;\ B -
o
. =
=
— s
: o — 29
912066 - 936WNN 1S3l 807 SSANA INT D91 26

NOTLP¥373338 SIXb-Z Q93IH Y3IATHA
HdWd BE 19 4314498 TWLINOMS L9174 9 OINI OI43YINI 33000 6661




Sl 89 671- 8 D60 B ‘SW 36°98 8 3 £6 9 -VIVQ Avid PeeT SSU1I "HI d3ILIIA TJ403H : TINNGUHI

(SW IWIL
s b8z 05z oLz 861 091 6cl 001 oL oY Bl 0z~
— oz
: : : : — ¥
g
(9w}
[
m
—
™
pru )
x>
‘ — B9 -
[ow)
=
-
— os
. . . N . N . . N . . R— ®®H
912066 - §3GWMN 1631 807 SSANA INT Dl 2%

NOT 1833173008 INYLTINS3d Qu3H d3AL1H0
HdWd 8% 1y 3314399 TWLINOYS L¥74 v OINI OI43¥INI 33000 666l




SW ZT GLT ® N GL°B31- “SW 9126 ® N 61 169 9190 Moid pedl SSYTI "HD :d3LTI4 T4XA3N - TINNGHD

(SW 3IWIL
Bis P8z 85z bl o6l 091 o] 0o oL 0¥ 2l 0,
. . . . . . . . . . . . . . N . N . N . . . N . . . [p—— ®¢|
. . . . . . . . . . . . N . . . . . . . . — @N.i
-
N . . .~ O
a.
[
. 0 . - - - jl_ i
|
) = |
, . L~ > |
=
. . . N . . N
. . M N . . . . . . . . . . . . . . PR @N !
. . . . . . . . . . . . . . . . . . . . . — ®¢ A”
972066 939uUNN 1S3l 807 SSANd INT ouL 09

30404 ¥U3HS SIXG-X MIIN 43AIYA
HdW 8% 1Y 4314399 TULINOYM4 L8748 OINI 01d34LINI 33000 B661




SW 8318 8 N 98 LSS~ 'SW b9 ¥Z1 8 N 80 88 Y160 NYId 001 SSETD HD c¥ILTI4 THANIN - TINNUHD
(S IWIL
Bis 08z BSz 0z 951 091 or1 201 0L oY o1 0
. . . . . . N . . . . . . . . . . . . v — ®¢|
. . . . . . . . . . . . . . . . - . J— ®N|
™
N - v . . . . O
v
(gp]
. . . - N - 3
L o =
. - 0 . x
=
. . . . . . N
" N . . . . . . . . . . . . . . N P @N
. . . N . . . . . . . N . . . . N . . pap— ®¢
912066 S30HNN 1531 807 SSAN INT o9l 28
37304 ¥UIHS SIXU-A WIIN ¥IAING
HW 8% 1 ¥313y68 TUINOMS LY74 & OINI O1dININT 39000 6661




T4ZXIN  T3NNBHD

Ba-

By~

Bc-

14

By

8s

SW 8961 8 N L9 L@Z- 'SW BZ AL @ N BC B£@C :9190 Av3d Beal SSY10 HIO -d¥3AlLlId
{SHI  JWIL
B1g 28Z 85S¢ 8ec 861 831 8¢l 861 gL o B ge-
, TN N
v
912066 - JIGUNN 1531 80¢ SSAWA "ONT o4l

33404 WIXY SIXY-Z HIIN d3ATHA
HdW 8¢ 1Y ¥31¥4¥8 PINOYS L1874 ¢ DINI OGId34LINI 33004

6661

30404

(@8] ¥ N)




SH B9 GIZ 8 W N 8F ¢~

Big

B8l 85

‘St 8% 8¢1 8 W-N 8¢ 1 :¢1b0 AY3d

@g9 SSUT13 HI
(SH1  3WIL
@S ot

&
=
—
&™)
L~
&)
3

1
}

[}
o)
-

TWXAIN

4

|

o ] —

312066

F¥3EWNN 1531

802 SSAHS
SIXY X 1n08Y LINJUOW 33N ¥3ATHQA

HdW 8% LY 3313458 T91INO¥4 LUT4 © OLND 0I434iNI 32000 6661

"INT il

 TINNYHI

881-

bet-

p9-

89

Al

681

Inoy0L

(W-N)




SW @881 8 WN ¥4 4- “SH 947831 @ WN #¥ 18 0100 Avdd 9@9 SSYU1D HI -d3LTI4 PHANAN = TINNGHD

(SW]  IWIL
i 982 05z YA 061 291 oc] 001 oL ov 21 0
. . . . N . . . . . . . N . . . M . . . . . . . . . . . . . — @Nﬁl
v N . . - . 0 |—
[ww]
)
. . . . . . (7]
[ g
N { — 0 m
. ) ) . =
=
. . . . . . . . . . . . . . . . . . P &m
. . . . . . . N . . . . . . . . . . . . . N . . . . N . . . — @N.ﬁ
572066  U3aWNN 1S3l 807 SSARd INT Ju 98

SIXY A 1n08Y LNIUOW XJ3N H3ATHC
HdW 8% 1W 3314498 TYINCYS L1874 B OINI OI43¥INI 33000 6661




SWB8Z LI1 & W N B5 B~ 'SW 81997 8 WN £6 ¥ 8180 Abid p@9 SSY 13 HI -¥3L714 THZAIN = TANNGHD

(SHI 3WIL
BIs B8z 052z 0z 061 291 oci o] 0L oF 21 Lo
. N . . . N - . . ' N . . N . . . . .  —_— @Nﬂl
_ . . . . B
(o)
e
. . . (7]
e
m
E—— ]
) . . . . ) =
-
N - . . N . . . . . . _ @@
. . . . . . . N N . . N . . . . . . . . . . . . . . .  — @N.ﬂ
9712066 - YIGWAN 1S3l 807 SSARd INT ou1 28}

SIXY Z 1n0ay INJFWOU I3IN HIATHO
HdW 0% 1Y d31¥d98 TYLINOY4 LU74 © OIND O0143yLNI 33000 6661




[ay)

S B3 18 ® W N 65 @i~

-
~
™
(s3]
o™~

“SW ¢6 £91

B WN £E L8

-~

(Y160 AY3d
(SH} 31l

ge9 55910

()
c~

HY - d3L01

By g

—

THOXIN - TINNUHD

02-
P81~

D
v — O
(&}

. eed ()

ﬁ

ag1 gLl
|

o

Bei-

B9-

IN0H0 L

(W-N)

Bzl

881

912066 - d3BUNN 1S3l

HdlU B¢

B@Z SSANS

JTAONDD WLIIJJ0 A33IN ¥3IATHO

1t ¥318dY8 WINOE4 1874 ¥ OINI O01434LNI 32000

b661

“INT QL




Sl ¥8'GL B D @C G- ‘SW 96 867 B 9 8BS :UIB0 M¥3d @81 SSH10 THO -d3LTI4 FIXLSD - 1INNUHI
(SHY  3JHIL
|53 B8l 052 iYA4 861 631 el 861 8L a¥ 81 ®m|®w|
o !
. . . . ) |
m |
—
2
- [
) =
o
R . . . . = ]
912066 - d3GUNN L1S3! 802 SSANA “INT 3l 03
NOTLUH3713028 SIXU-X 153HD H3IATY0
HdW 8% LY ¥313¥99 T9INOY¥4 1¥74 o DINI 01d3¥LNI 33000 6661




-4

19AL1SD - T3NNYHD

B9-

0y-

Be-

8l

by

83

SW 96 85 8 9 £371- ‘SW 95 @8 @ 9 GG’ ¥ H1YO A¥id 081 55670 HO y¥ILTI4
(SW) WL
£ B8z 134 14 261 891 Bsl 001 oL BY 21 67
e T \(./;\/\ S
AN~
972066 - Y3IGWNN 1§31 86 SSAHA TONT 33l

NOI1B¥313008 SIXU-A 1S3IHI ¥IATHA

HdW BT 1b ¥314468 TWINOY4 1914 ¥ OINI OI43¥LINI 33000 6661

OERERENN]

(N




SW 36°86 8 J 8% ¢-

Big 88¢

‘SIl 88 ¥4 8 3 0%

v 9180 AB3d
(SWI  3JHIL

R D]

D
a

(o]
=
—

@81 S5Y13

[an]
g

HY -¥3L1ld

13ZLSD - 13NNBHD

8-

B3-

NOILYy313320

(2

9120866 - J3IQNNN L1631

867 SSAKA
ND1L18¥3132JY SIXY-Z 153HD

43ATH0

HdW 8% 1Y 3318398 T9YLINOY4 L9714 ¥ OINI OI43¥LINI 32000 5661

INT a1 P9




SW 0@ 0Z- 8 3 18°@ ‘SW IS GL @ 9 SL°6G :0lpa X9id 981 SSY1I HO :¥317I4 134153 - T3INNBHD
{(SH)  3WIL
B¢ B8Z 4J574 9cl 861 891 8rl 081

NOILEH3T3300

(3

©— 801

972066 930NN LSl 807 SSANY INT o1 8¢t

NOT1b¥373308 INU1INS3Y 1S3HD HIATAHO
HdiW @€ 1Y 4313498 TWINOYd 1974 © OINI OId34INI 32000 6661




S

-

FOXLSD : TINNUHI

B6-

BL-

BS-

be-

01

bg

W B 76 8 WW £4 ¥b- “SW 24°8% ® WW 65 @ :91U0 APdd 081 SSY7T0 HI :¥3liid
(SH1 3HIL
by b8z 0S¢ 8l 261 891 b goi 8l oy g1 g¢-
c ; } . o~
912066 :dy38WNAN 1531 80¢ SSAW4 “INT 4l

NOI1337430 IS3HI H3IATLAD
Hdl BE 19 4314498 WINO¥4 (874 U DINI OI143¥LNI 30000 6661

IN3UIIV 14510

WW




SW Z$£°C% @ N S8 18¢S- ‘SW 8B°@F B8 N 63 ¢C8 :WLU0 A¥3d 093 SSYT10 HD :d3L1ld PARST - TINNGHD

(SH) INIL
Bis P8z 95z YA 061 091 oe] e81 oL oY 81 0
. . . . B . N . . . . . . N . N . . . . JS— ®w|
-
N N . O
=
3
N 0 - 3
. . . . . . — oy~ =
- N . x
=
. . . . ~N
R N . . . . . . N . . JR— ®N|
AN
; e
972066 - 93GWNN 153l 807 SSANd INT D41 o¢

30404 dnU34 1437 ¥3ATAHA
HdW 0% LY d314y¥98 TWINOH4 1874 ¥ OLNI OI43¥INI 32000 8667




SW 9L LS B N §5°G8LL- ‘SW b9 Z81 8 N 28 ¥@Y :YLva Ny3d 009 556710 "HD - ¥3IL1IA TAH4Y - TINNYHD
RET
Bis 982 BSz 0Ll 061 081 o] a0 oL oY 21 o
. . . . . . . . B . . . . B N . . N . . . N . . . . JR— ®m|
. . . . . . . . . . N . . R— @@‘
.
. . - . O
e}
[}
. . - . . - 3
. . N . . X i
.nm |
. . . . . . N ”
. . . . . . . . . N . o m——] @N‘
A e
512066 - 939WNN 1531 802 SSANA INT 391 9¢
39404 ¥NU34 LHITY ¥IAING
HdW @S 1Y 3313458 THINONA 1974 & OINI OIdI¥INI 39000 5661




Sl ¥8 68 8 O 9y 8v— ‘SW 967942 8 9 ¢B8'% :VIVO APid peal SsY1d HI -¥31IA ZIX03H - TINNOHD

(SWI WL
Bis 98z 852 071 g1 091 0c1 20 oL 0¥ o1 0
. . —— ®®'
—os- _
[
(yp)
m
—
m
=
I»
Y “ p -
O
. =
. PN
: — gs
: . — 99
912066 93GUNN 1S3l 507 SSANS INT 341 2°

NOTLY¥373000 SIXY-X OU3H ¥IINISSHYd LNOH4 LHOTH
HdW Bg 1Y dA31ddY8 TYINOYS Lv74 U DIND OGI434INI 32000 6661




SW 8y ¥8 8 9 GBI~ ‘SN P9'G31 8 9 GG G VIO Ab3d pear SSYT10 HI -d3LiId CIAU3H : TINNGHD
(SHY 3l
®mﬂ @

-t
g

B8¢ 05¢

B6-

D
N
o~
(o)
R s L2
-
[ean]
[ax]
—
e
=~
[
e
(s
-t
@D
[
1

J}% bl T o

NOTLBy313339

{9

972066 U3aWnN 1S3l 07 SSANJ INT o9l %8

NOILB¥313200 SIXY-A OU3IH ¥3IONISSUd INOY4 LHI[Y
HdW 8% 19 d31dyy¥g T9INOY4 LYT4 ¥ OINI 01d34LNI 32000 6661




SW Z6°£07 8 9 96 18- “SWH 35 GL @ D GI'bE :9180 M¥3d PeBT 35910 "HI -y¥3LlI4 ¢IZ03H = T3INNVHD

(SW) IWIL
pis 98z 052 87z 061 091 oc] 801 8l Bt 0 0
. . . . . . . . . . N . N . N . —_— @@l
. N . . . N . . . . “ . . . . . “ N JE— @Ml o
[ae)
m
T
. . . . N m
prw]
ped
Ty >C.> APV g @ —
1‘\1'11/()7)\»\\\\\\ T \/ 5
. > N - . . - N
. N . N . . . . . . . . . . . —_ @M
. . . . . . . . N . N . N . . . PR @@
312066  43GANN 1531 807 SSANd INT JuL 28

NOI1Y4373000 SIXU-7 QU3IH YIINISSHd LNOY4 LHOIY
Hdi B8 19 4314498 TYLINOY4 L1974 8 OLNI OId3I¥LINI 32000 6661




SH96'¢c8 361 @ ‘Sl 8y 88 @9 ¥B 6y -ULED APId Begtr SSUT10 HI -d3lll4 ¢3¥03H - TANNYHD

(SW 3IWIL
I B8z 85z 072 061 891 8e1 ap] oL oY 21 e
N . . . . . v m—— SW
. . . . PRE— ®¢
>
(e}
. . [
i
—
. . . . . mi
)
>
[}
- « . . - - N
. . . . . B . N . . . . . . . . PR ®m
. . . . . . . . . ' . . . N . . . - . . . N . . A . . . . PRp— @@.—
912066 - 93GWNN 153l 807 SSAH INT oa1 °¢!

NOT1bY313030 ENULTINS3Y GU3IH H3IINISSHd INO¥d 1HIIH
HdW B¢ 1P d31¥yy8 TYLNO¥4 1974 & DINI OQI434INI 32000 B66T




SW 00291 8 N ZC 166~

Bl 08¢ 8S¢

‘SI ¥8' 6L 8 N 88 bOcll

-9 L1e0 Av3d

(SH]

8973

INIL

el

[en]

—

pedl SSU1D  HI

431114

fos]

ZA¥MIN - TINNYHD

<
N

+ ——] (O

fan]
PRSI iy
@
* —— =

—_

99-

33404

(281 X N)

312066 - d38UNN 1531

HdlW

882 SSANWA
30404 YYIAHS SIXU-X MIIN ¥3IINISSBd INDdd LHIIY

08 1Y ¥314¥¥9 TYINON4 LY74 ¢ OINI OIdIYLINI 30000 6661

"IN

a1 23




SW 94 1¢Z 8 N 1B 14— ‘SW 9L°64 & N 31 ¥¢f 0180 AY3d go@l SSY1J HI -ddlld C3ANIN : 1INNUHI

(SHI 3WIL

I 08z 057 0e7 051 891 aci 0] oL oY 81 0,
. . . . . . . N . . . . N . . . . J— ®\T|
- . . . . . N . N . . N . RN @NI

-

. . . . . O

o)

(aw]

- . - - 3

P 7 =

N - .~ x

=

. . N
. . . N . . . . . . pE— ®N
. - . . . N N N N . . . N - —— @.v
372066 938WNN 1531 807 SSAN3 TINT 91 29

30404 HYIHS SIXP-A MI3IN ¥YION3ISSUd INOHS LHIIY
HdW 8g 1Y 4314498 TYINOYS L9174 ¥ OINI OId3¥LNI 32000 6661




CAZXIN - 13INNGHD

83-

=
i

Bl

By

B3

SW @C 61 8 N ¥8 ¥8Z1- ‘SW B2 'GL @ N 11 456 9160 AY3d @041 SSY10 HD -d3L114
(SH)  3JWIL
Bis B8< Y 0ic 061 891 6el 881 8l 2y g1 0l-
VAl ><>/\\ —~—
B y—— lf//»(\
91¢e66 - d3AWNN 1S3l 80C SSAWA CINT 4l

32404 WIKY SIXY-7 HIIN ¥IINISSUd IND¥4 1HITH
HdW 8S 1Y 4314499 TYINCY¥4 L¥7d © DINI OQId3HINI 33000 6661

30404

(207 X N)




SW BZ 18 @ W-N 26 £¢- ‘SW ¢6°G31 8 W N 6@ v1 9180 A3d 0@9 SSU10 HO -d3LTI4 CHXAIN = TINNUHD

(SH] ANIL
Bis 082 05z 0L 061 091 251 a0 8l ob o1 0
. . . N . . . . . . . . . . . . . . . . . . . . N . . . . R @Nﬂl
. N . . . . R . . . . . . . . P ®®|
. . —
o
el
. N . [}
<
m
/‘\'\\l\j\ ®
. ; . . =
-
N . . A . N . _ @@
N . . . . . - . . . . . . . . . . N . . . . . . . . . . PR— SN.H
512666  938WNN 1S3l 802 SSARY INT JuL 28!

SIXY ¥ LNO8Y LNIWOW 203N ¥3INISSYd INOH4 L1HOIH
HdW 8% 1Y 43144989 TYINOY4 L1914 ¥ OINI QI43¥iNI 33000 666}




SW 98 811 8 W-N 9GS 1y- ‘SWU ¥B'6L & W N $2 48 :01V0 H93d 8@9 SSU13  HI :d¥3L114 CHANIN = TINNGHD

(W) 3IWIL

Bis P8z 8sz 02z e61 831 o] 00 oL or 81 07

. . . . . . . . . . N . . . . . . . . . . . . N N N . . . . + —— ®Nﬁ|

. . Y . . . . . . . . . . . . . N . R @@l
e
=
B . N . ()
[l
T~ @ m

\
. : . . ) =
=
. . N . - N N . . . . N . . . . o —] Sw
. N N . . . . . . . . . . . . . . . . . . . . . . . . . . PR— &NH
372066  938WAN 1S3l §07 SSANA INT 331 28}

SIxXg A 1N04y INIUOW HI3IN YIINISSHd INOHS LHOIH
HdW 8¢ 19 ¥313y989 THINOY4 1974 ¢ DLINI O1434LNI 33000 6667




S 88 @21 8 H-N @2'6- ‘SH 21 16 8 W N 63°6 :9Llud Hvid 0@9 SSYTI HI - d3ILTI4 CHZAIN = TINNGHD

(SWI 3WIL
Bis 88z 057 0z 061 091 o 20 9% 0¥ o1 0
. . . . . . N . . . . . N . . N . . . . N . . N . . N . . . v — ®N.Hl.
. . N N . . . . . . . . . . . . . . . . —— ®@.I
. . . a N l
(]
=
. . . - . []
[y
m
B
. . . ) ) =
=
. . . . . . . . . . . o — Sm
. . . . . . . . N . . . . . N . . N . . . . N . . . . . Pp— SN.ﬂ
972066 93GWnN 1S3l 802 SSANd “INT oul 28!

SIXY Z LN0gY INJWOW XD3IN ¥IINISSHd INO¥4 LHOIH
HdW Bg 19 4318499 TWINOHS LUT4 U OIND O1d3¥LNI 33000 6661




SI BB BIL 8 W N 10 v ‘S 88°8L B W N 82 99 6180 Nyid 009 SSYTY HD -HILTI4 ZWOXIN - TINNGHD
(S 3IWIL
Is 98z 252 872 051 001 £l 901 oL oY 91 0z
. . . . . . . N . . N . . . . . N . - . . . . R— ®Nﬁl
. . . . . . . . . N . . . — ®®| ”
N . - . N m
20
N . . . o }
[
> m
. B
. A . . =
=
. J
. . N . N . . . . . . . . . . . . . . N . PR @Nﬁ
972066 93GWNN 153l 8§07 SSANA INT Ju1 281
37AONGD TYL141230 ¥I3IN HIINISSH INO¥S LHOTY
Hdi @S LY ¥31¥598 TULNQ¥4 L6714 b DINI O1dIWINT 39000 6661




SW ¢1'6L 89 4B G- “SH 91351 B 9 63 ¢ :0lvd AV3d 981 SSY1Y HI ¥3LTI4 ZIXLST - TINNUHD
(SW1 3
291

(]
&3]
-
[acn J—
| -

big 88< 05¢ ecc

NOTLYY373300

(3}

572066 - 939WAN 1531 807 SSANd INT D91 23

NOI 193313008 SIXb-X 1S3IH] ¥IINISSHd LINOHI LHIIH
Hdl 8S 1Y ¥3144¥g TYINCH4 L¥14 © DINI OId34LNI 32000 BE6I




SW ¥8 14 @8 9 BT - “SW ¢S 681 8 D 8L 9 -9lvd A¥3d @81 SSY10 "HI :¥31714 Z9ALST :1INNUHD

(SW)  IWIL
n BSe 057 ez 061 091 2c1 001 8L oY Bl 0.
. . . . . . B . . . . . . - [Qe— ®¢|.
I
[qw]
. . . . o
m
f
. . . . N . m
pui
/‘\I})\ m
. N . N . . - N
: : : . : . S
. . . . . . . N . . . . . . . . . . . . . . . . . . . . . PR gm
. . . . B . . . . . . . . . . . - PR | &V
912066  938WNN 1S3l 807 SSANA INT o9l 29

NOL16¥313098 SIXY-A L1SIHI ¥IINISSH4 LNOH¥4 LHOIW
HdW 8 1Y ¥314¥9a TYINOY4 Lv14 U OINI O14IYINI 33000 6661




SWZ1 ' 6Il @ 3 686 £~

-

‘S 91 ¥4 @ 9 LL@C -9LE0 Av3d

@81 SSH1J THI - ¥317I4

€IZ153 :TINNGHI

B3-

B¥-

Bi-

x4

By

89

(SN}  3JHIL
g 08¢ 6582 0t 061 891 8el 981 aL by a1 @z~
T N
— /\
912866 :¥3gWNN LS3l 80¢ SSANA "INT 241
NOIL1HY31300Y SIXY-Z 1S3IHD ¥3IN3ISSHYd LINOHd LHIIWY
HdW 85 1Y 3314399 TYINQY4 LY74 8 DINI O1d3¥LINI 33000 B66T

NOTL9¥37333Y

ND!




SW 08 @Z- 89108 ‘SU 95 8L @ 9 60 GG ‘Y10 AY3d P81 SSUT) HD -H3ILTI4  ZO¥LSD : TINNUHD
(W1 3WIL
Is B8z 952 A 061 891 oct 09 2L oy o1 0z
1
| ]
. . . . - JR—— @N ,
. . . . . . . .  —— ®¢
ha -3
(g}
. [
m
-
. . m
]
g
(e
. - N - . N
: : =
. . . . . N N . . . N . . - —_ @@ |
. R . . . . . . . . . . . . . . . . . . . . . . . . . . PR @@ﬁ
372066 YIGUAN 1S3. §07 SSANA Nt oul o

NOI1P¥37300Y INYLINSIY LS3IHD Y¥IINISSYd LINO¥4 LHIIY
Hdid 9s 1Y ¥31d¥6d 1GINOYd L¥74 U DINI O143¥INI 32000 6661



SW v@ LBT B WH B9 GZ- ‘SW 8+ 3G @ WW ¢S B -Ylb0 A¥id @87 SSUTI H) :¥3LTI4 COXLSD :T1INNGHI
(SW}  dWIL
Ble B8c 852 Bee 061 “SH oLl 14 8L A4 8} o~

| | | | | | _ | "

IN3WIIV14E10

{HI)

912066 -d38UNN 1S3l 807 SSAWA “INT 3yl o

NOT11337430 1S3HDI ¥3IINISSHd LNO¥4 LHOTH
HdW B 19 ¥314459 TUINCYHd L9174 U OINI OI43I¥LINI 32000 BE6T




)

SW +Z°89 @ N B8 984~ “SW 8¢ 9V 8 N 4L 916 :0LW0 A¥3d 889 5SYTI HI :-¥3ILTIA CAWAT < 13NNUHD
[SHT dHIL
53 88Z 85¢ 8cc 061 @391 gLl 881 8L 8

I

8z

Bo1-

¢ —] -

PN e
o

30404

|
g

i
X N

(z01

912066 :y¥3QWNN 1631 8@7 SSAKRS "IND Jd1 o

30404 ¥NW3A4 L4377 HIINISSYd INOY¥] LHITIH
HdW 8% 1Y 4314398 TYLINCHS 1974 U OINI O1d3¥INI 32000 6661




S 8Z BC B N 9676884~ ‘SW By BOC 8 N @£ v¢d 91wl AY3d P@9 SSY10 "HI ¥3LNI4 C3W4Y - TINNBHD

(SW) FuTL
is B8z 057 07z 061 091 o] 201 oL oY ol L
. . . . . . . . . . . . . . . < . —d @@l
M
. [}
X
[qp]
. . v -~ - 0 3
. . . . . . - Py =
. >
=
N
. N . N . . p . . . N PRP— °Nl|
P A ®
=" — e
572066 43aWnN 1S3l 507 SoANA INT D91 B¢

30404 ¥NW3J LHITY ¥YION3SSBd INOd4 LHITY
Hd @S 1t ¥31M¥99 TYINOY4 1§74 & OLINI O1d3I¥INI 30000 6661




SW 88°88 8 9 96 B8fAT- 'SW BB'84 @ O 90 83681 Ylvd HHv3d @3 SS90 HO -¥3llld T3X138 = TANNGHI

(SW] INIL
ois 98z 957 822 261 091 o1 201 aL 83 0~
N . [— @W'
. N . . . N N PR ®N|
g
3
(g}
m
—
m
vl
g
—=l P -
(e ]
=
o
o — oz
suoTaeueTdxy UOTATSInboy BlRq 995 , . ey
372066 938WAN 1S3l 507 SSANI INT Ja1 29

NOILBY313304 SIxH-X ¥3d1193 234988 1437
HdW BE 1Y 4314498 TYINGY4 1v1d ¥ OINI OIJ3I¥LINI 33000 B6EI



[a)
-—

10X4J8 - TINNGHD

A

SW ¥8'GF B D ¥9° @8- 'SK B8 ZL 8 9 81 IZ :vLlY0 AV3Id @39 SSY1) "HI
(SN 3JNIL
5% B8e BSe 54 861 091 8Ll 601 8L or
\/\\:\(/
T
9172066 :¥3QWNN 1531 807 SSAUAS

HdW 0%

NOT18H313330 SIXH-X ¥3dI118)

3AByg IH31Y

18 4374488 TYLINGYd L¥14 © OINI O1d34INI 33000 6661

“INT D4l

g6-

B9-

ge-

Bg

63

b6

NOI1lvd313339

(9



[a]

SH 9 vf 8 9 14 96

~t

B8C a5

™~

‘SH BB @¢ @ 3 GI ¥Z :9l¥0 A¥id

¢

(SWT 3WI
J 2

~?
©
<t

w
-
<D
o
-—
feN]

o
1]

@9 SSY10 HO -¥3i713

o«

19X340 : TINNYHI

A7 -
(19

]
o~
o~
[an]
—
-—

S iy N

s g ]

912066 -¥38UNN 1531

§8Z SSAWA
NOT1HH3IN3I08 SIXY-X YILN3IJ TINUd HSHO
HdW @S LY ¥314¥989 TYINOHd L9714 ¥ OINI OI43¥LINI 33000 6661

“INT Jdl

B9-

By-

Bi-

bl

By

B9

NOTL1¥437330Y

(3J)




S B8 7S 8 9 CF BGI- ‘SU @0 9% 8 9 95 19 YIYg AY3d 09 SS570 CHO ¥ILTI4 T9XONT : TANNUHD
(SW) WL
ois D8z 05z YA 061 291 o8] 001 oL oF o1 L.
- . . . . . . . . . . . . . . . . . . N . . . . N . y . F— @Wﬁl
. . . . . . . . R . . R—— ®mw|
= W
R . . . . . i)
m
I
. N m
)
g .
S = |
B N . . N 1
. . m
. . . . . . . . . . . . . . . . N . . . . . . . N . . . . N PR | @Nﬂ
372066  939WNN 1S3l 807 SSANd INT o9 28}

NOTLY¥373039 SIXU-X 401 3NIINT
HdW 8% LY ¥31y3v¥9 TWLINOHd 1914 & OINI OIJ3Y¥INI 33000 6661




SW 9l 2% 8 9 £6 651~ “SW 35°¢v 8 U BE BE -9¥LVO Avid @9 SSYT3 HI :d3LTId4 ZIXINT  TINNUHI

T RE
Bis B8z 052 072 961 091 ocl g8l 8L By 21 0
. . . . N N B y . N . N N . B N . . [ ®NH?
=
(g
R [ ]
m
~
pel
I
[}
N - . . N
: . . . . . -~
. . . . . . . . . N . - . . . . N . . . . . PR— @@
. . . . . N . . . . . . . N . . N . . N . . N . . . . . . . o —] @N.ﬁ
972066 - WIGWNN 1S3l 807 SSANA TINT Dul 28!

NOI1B¥313000 SIXU-X WBL108 3INION3
HdW 8 1Y ¥318¥98 TWINONS L¥14 ¥ OINI OI43¥INI 33000 6661




SW 8 07 @ 9 68°G- ‘SW BC L6 @ 9 98 G :YLU0 AVid @9 SSUI3 "HD ¥3LTId 132404 : TINNGHI

{SH} 3JHIL

pig 88¢ 0G¢ e 061} 091 9t el 8L 14 g1 @@dwl
. — By

—1 pZ-
S
. ]
™
—
LN PANY.) >K/\/<.)\)><>\\/<\/ B W
IESCAN A A (C AR
o

: : — B2

— B¥

912066 :¥3IGWNN 1531 80 SSAWA “INT QL 83

NOTLYY3T3IIG SIXKY-Z YILINID ¥93d 3TIIH3A
HdlW @5 1Y ¥3T1H¥¥98 TWINOMA LY74 & DINI O1d43d4INI 33000 6661




Sl 88°2C B 9 $B°92- ‘SW ZL 0CT B3 9 1 -0l AV3d @9 SSHYI3 "HI - H3LTI4 TIXYTL - TINNGHI

(SH}  3JWIL
/35Y b8 85¢ Bee 28] 891 gEl 291 gL By 1 @N»@@
. _— ®¢|
. . —] ®Nl
pag
(e
(9
mM
L
m
A
g
B -
o
=
o
— B2
, —1 0F
912066 -Y3IAWNN LS31 887 SSAHA “INT D41 @9

NOI1Yd3132338 SIXE-X 1935 d53d 1437
Hdl 8% 1Y ¥31ddb9 TYLINOY¥4 Lb14 ¥ OINI OI43¥LINI 32000 6661




SW 2885 8 9 94792~ ‘SW vy 611 B 3 8 ¢ :9LVD A¥3d

Bl

£ 98¢ 8s

[/

ace

@9 SS970 HI

F43LA

-—

1OXYYL < TINNGHO

0z-

gel

89-

NOT1b6Y¥31333¢

)

9120866 -J3gUNN 1S3l

HdW 0%

(SWI  3dIL
891 gt
807 SSAN4

NOT1Bd3T300Y SIXY-X 1B3S a3y IHILY
1% y3IT¥YY9 TWINOH4 L¥7d § DINI OI434LNI 30000 6661

INT D91 03




Appendix C

Dummy Certification




Pre-Test Dummy Certification

Driver Dummy S/N 168




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 50th 05-FEB-99

TRC INC. TEST NO: 168C6HD1 572E SN168 HEAD DROP CAL 06
| I |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I I |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
|

| RELATIVE HUMIDITY i 10 - 70 % | 22.0% |
I

| PEAK RESULTANT ACCELERATION| 225 - 275 G | 260.95 G |
I

| PEAK LATERAL ACCELERATION | 15 G MAX | 4.32 G |
I I | |
| IS ACCELERATION CURVE | | [
| UNTMODAL? | YES | YES |

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

TEST MEETS SPECIFICATIONS
recanician B Q RUN NUMBER: 020599.0805;1
2y
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID IIT 50th 12-FEB-99

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 168C6NF2 572E SN168 NECK FLEXION CALO6
| TEST PARAMETER | SPECIFICATION | TEST RESULTS ]
I I
TEMPERATURE 20.6-22.2 DEG. C | 21.1 DEG. C

| [
RELATIVE HUMIDITY 10 - 70 % | 22.0 % |
|

IMPACT VELOCITY 6.89 - 7.13 M/S | 6.99 M/S
| 10 S | 22.50 - 27.50 G | 23.66 G |
PENDULUM = we--meesece;eccccccccc—ccccccmcmc—mc oo —— e m e ———
| 20 MS | 17.60 - 22.60 G | 21.42 G |
DECELERATION =---e-cececemcccccemcermcememcem——emccemc——c——————a-
| 30 S | 12.50 - 18.50 G | 16.49 G |

|
MAX PENDULUM G | 29 G MAX 24.44 G
MAX PENDULUM G ABOVE 30 MS | 29 G MAX 16.45 G
| DECELERATION-TIME CURVE |

|DECAY TIME TO 5 G | 34 - 42 MS 38.16 MS
| D PLANE | Max | 64 - 78 DEG. | 68.16 DEG. |
| __________________________________________________
| ROTATION | TIME | 57 - 64 MS |  60.00 MS |
| MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 96.91 NM |
| OCCIPITAL = —m—=mmmmmmmmmcmmcececmccemm oo ——cmem————mmemooe
| CONDYLE | TIME | 47 - 58 MS | 50.56 MS |
|ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERO | 113 - 128 MS | 114.48 MS |

- . — > a8 > - S = - P s = - . e S D P W W e P G R G R WP S W e W WS AP S em e e e o e e e e

| POSITIVE MOMENT-TIME CURVE | I |
|DECAY TIME TO ZERO | 97 - 107 MS | 102.24 MS |

s~ ———— . v — S WP WP = D D e T v e B D R e S WD W P TP W P R PR R N U WP WN MR R W e M SR TP WP W= W e R A e e

TEST MEETS SPECIFICATIONS ,
TECHNICIAN Q5 ;7f\‘ RUN NUMBER: 021299.1302;1
2,
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 12-FEB-99

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 168C6NE1 572E SN168 NECK EXT CALO6
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I |
| TEMPERATURE 20.6 - 22.2 DEG. C| 21.1 DEG. C |
l
|RELATIVE HUMIDITY 10 - 70 % | 22.0 % |
|

IMPACT VELOCITY 5.95 - 6.19 H/S | 6.05 M/S
| | 10 ¥S | 17.20 - 21.20 G | 18.38 G l
PENDULUM = —=-mem=mme-m===—memcc—cm—emmmmmm————=m——omeo oo
| 20 ¥S | 14.00 - 19.00 G | 17.77 G |
DECELERATION ===mmmm=m-=cmm oo oo —om—mmmmmm e eom—oomooe—o oo
l | 30 S | 11.00 - 16.00 G | 14.06 G |
| I
MAX PENDULUM G 22 G MAX | 18.92 G |
| l
MAX PENDULUM G ABOVE 30 MS 22 G MAX |  14.03 G |
| DECELERATION-TIME CURVE | |
|DECAY TIME TO 5 G 38 - 46 MS |  41.28 MS |
D PLANE | MAX | 81 - 106 DEG. |  94.83 DEG. |
ROTATION | TIME | 72 - 82 MS |  76.72 MS |
| MOMENT ABOUT | MIN | -80.0/-52.9 NM | -64.42 NM |
OCCIPITAL  =mmmmmm==—===ec—m—cemem—mmm—e—— oo oo oo oo
CONDYLE | TIME | 65 - 79 MS |  71.12 MS |

|ROTATION ANGLE-TIME CURVE | l |
|DECAY TIME TO ZERO | 147 - 174 MS | 155.92 MS |

|NEGATIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO | 120 - 148 MS | 143.20 MS l

TEST MEETS SPECIFICATIONS ,
TECHNICIAN Cg\\ (luvﬁ;7k—’A RUN NUMBER: 021299.1336;1
1
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TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

HYBRID III 50th 15-FEB-99
TRC INC. TEST NO: 168C6TH3 572E SN168 H.S.THORAX CALO6
HIGH SPEED TEST
TEST PARAMETER | SPECIFICATION TEST RESULTS
TEMPERATURE 20.6-22.2 DEG. C 22.2 DEG. C
RELATIVE HUMIDITY 10 - 70 % | 22.0 %
I
| PENDULUM VELOCITY | 6.59 - 6.83 M/S | 6.59 M/S
|MAXINUM DEFLECTION 63.5 - 72.6 MM | 66.4 MM
|MAXIMUM RESISTIVE FORCE 5159 - 5894 N | 5805. N
| INTERNAL HYSTERESIS 69% - 85% | 69.8%

- - -~ " = - = i " - e S " " = w8 W TR S e s o e

TEST MEETS SPECIFICAT 0§§:_/
TECHNICIAN ngv/’ RUN NUMBER: 021599.1436;1
4]
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT HIP JOINT FEMUR FLEXION TEST

HYBRID IITI PART 572E 12-FEB-99

TRC 3NC. TEST NO: 168C6HR1 572E SN 168 HIPFLEX CAL 06
I |
|- TEST PARAMETER SPECIFICATION TEST RESULTS !
| l
| TEMPERATURE 18.9-25.6 DEG. C 21.1 DEG. C |
|

RELATIVE HUMIDITY 10 - 70 % 22.0 % |

|

ROTATION RATE 5 - 10 deg/sec YES |

TORQUE @ 30 deg | l

ROTATION <= 94.9 Nm | 65.9 Nm |

|ROTATION @ 203.4 Nm | |
| TORQUE 40 - 50 deg. | 46.3 deg. |

TEST MEETS SPECIFICATIQNS

TECHNICIAN B - RUN NUMBER: 021299.1216;1
o)
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TRANSPORTATION RESEARCH CENTER INC.
LEFT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART S572E 12-FEB-99
TRC INC. TEST NO: 168C6HL1 572E SN 168 HIPFLEX CAL 06
I
TEST PARAMETER | SPECIFICATION |  TEST RESULTS
TEMPERATURE 18.9-25.6 DEG. C 21.1 DEG. C
RELATIVE HUMIDITY 10 - 70 % 22.0 %
ROTATION RATE 5 - 10 deg/sec YES
| TORQUE @ 30 deg
| ROTATION <= 94.9 Nm 68.4 Nm
|ROTATION € 203.4 Nm
| TORQUE 40 - 50 deg. 44.2 deg.

e e e e o s Y = " A o o A D = W= . A W W WY G S W W D WP 4R W M WP P SR D T e WS MmN SR S e S e

TEST MEETS SPECIFICATION
TECHNICIANljzs‘ <3&~Q RUN NUMBER: 021299.1213;1
o
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 50th 12-FEB-99
TRC INC. TEST NO: 168C6RK1 572E SN168 RIGHT KNEE CAL 06
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |

| |

| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C
|RELATIVE HUMIDITY | 10 - 70 % | 22.0 %
|PROBE VELOCITY | 2.07 - 2.13 M/S | 2.11 M/S
| I I I
| PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5376.5 N |

|5.0 KG PENDULUM | | |

- - o - - B W = = == - e - - = A8 = = G W R S = NS e e e SR

TEST MEETS SPECIFICATIONS

TECHNICIAN @& Qdkgfk:’ RUN NUMBER: 021299.1017;1
[@)
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 50th 12-FEB-99
TRC INC. TEST NO: 168C6LK1 572E SN168 LEFT KNEE CAL 06
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I I |
| TENPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C
RELATIVE HUMIDITY | 10 - 70 % | 22.0 %
PROBE VELOCITY | 2.07 - 2.13 M/s | 2.11 M/S
I l |
PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5652.8 N |
5.0 KG PENDULUM I | |

TEST MEETS SPECIFICATIONS

TECHNICIAN B3 RUN NUMBER: 021299.1014;1
[$)
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Pre-Test Dummy Certification

Passenger Dummy S/N 169




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 50th 05-FEB-99

TRC INC. TEST NO: 169C4HD1

|
| TEST PARAMETER |

572E SN169 HEAD DROP CAL 04

I
SPECTFICATION | TEST RESULTS

| ) | o | o
| TEMPERATURE | 18.9-25.6 DEG. C ] 21.1 DEG. C

|
RELATIVE HUMIDITY | 10 - 70 % | 22.0 %

IS ACCELERATION CURVE I
UNIMODAL?

TEST MEETS SPECIFICATIONS

TECHNICIAN /%7;,, ‘I

- ——— " - - ———— - . R - e s W e W e w4 W W e e W

15 G MAX | 0.78 G
|
l
YES | YES
/g D RUN NUMBER: 020599.1105;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 12-FEB-99

- NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 169C4NF2 572E SN169 NECK FLEXION CAL&4
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
TEMPERATURE 20.6-22.2 DEG. C 21.7 DEG. C
RELATIVE HUMIDITY 10 - 70 % 22.0 %
IMPACT VELOCITY 6.89 - 7.13 M/S 6.99 M/S
| 10 ¥MS | 22.50 - 27.50 G | 23.43 G |
PENDULUM emmmememmmecmeemmemmmmemm—me—o oo - oo oo
| 20 MS | 17.60 - 22.60 G | 21.83 G |
DECELERATION  =====m==m-=c---c--m=-mmmmem—=m——e——c=—mem——o———cooc
[ | 30 s | 12.50 - 18.50 G | 16.02 G |
| | |
|MAX PENDULUM G [ 29 G MAX |  24.07 G |
| | I
MAX PENDULUM G ABOVE 30 MS | 29 G MAX | 15.97 G |
DECELERATION-TIME CURVE | | |
DECAY TIME TO 5 G | 34 - 42 MS |  39.52 MS |
| D PLANE | MAX | 64 - 78 DEG. | 66.44 DEG |
ROTATION | TIME | 57 - 64 MS | 57.20 MS |
MOMENT ABOUT | MAX | 88.2 - 108.5 NH |  97.97 NM |
OCCIPITAL =========mm=mecoccc——mmm———e— oo —o————==—me———co-o-
CONDYLE | TIME | 47 - 58 MS |  52.48 MS |

|ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERO | 113 - 128 MS | 113.28 MS [

---—---_------——_---.-—_--—.—-—---------y--—---—-----_-—------_-.----__.._

| POSITIVE MOMENT-TIME CURVE | [ |
|DECAY TIME TO ZERO | 97 - 107 ¥S | 104.48 MS |

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

TEST MEETS SPECIFICATIONS
TECHNICIAN 61_“,_ Cltgb RUN NUMBER: 021299.0918;2
&)
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 12-FEB-99

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 169C4NEL 572E SN 169 NECK EXT CAL4
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I |
| TEMPERATURE | 20.6 - 22.2 DEG. C| 21.7 DEG. C
I
|RELATIVE HUMIDITY | 10 - 70 % | 22.0 %
I |
| IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.00 M/S
| 10 MS | 17.20 - 21.20 G | 19.05 G |
PENDULUM = ~==-==em—m-e—ccecc—cememeemcee——mo———e—o— - ——sw——-
| 20 ¥S | 14.00 - 19.00 G | 17.16 G |
DECELERATION 3 ==-===m===mcc-ce--mmm-meee——— e cee—e—ee————-
| 30 MS | 11.00 - 16.00 G | 15.82 G 1
| I l
MAX PENDULUM G | 22 G MAX | 19.38 G
| | I
MAX PENDULUM G ABOVE 30 MS | 22 G MAX | 15.78 G |
DECELERATION-TIME CURVE | | |
DECAY TIME TO 5 G | 38 - 46 MS | 38.72 MS |
| D PLANE | MAX | 81 - 106 DEG. | 98.72 DEG. |
ROTATION | TIME | 72 - 82 MS |  76.64 MS |
| MOMENT ABOUT | MIN | -80.0/-52.9 NM | -68.58 NM |
OCCIPITAL ====-—-emeemememem—mec—— oo — e ———mmmmmo— oo
CONDYLE | TIME | 65 - 79 MS | 70.08 MS |

e e > e e = o o = = - - - o> = = S W W= G O e W SRS S =S M S M A eSS Sm D e e S o o

ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 147 - 174 MS | 158.24 MS |
|NEGATIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO | 120 - 148 MS |  144.48 MS |

TEST MEETS SPECIFICATTONS
TECHNICIAchxv, RUN NUMBER: 021299.1024;1
[9}
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID III 50th 15-FEB-99

TRC INC. TEST NO: 169C4TH2 572E SN169 H.S.THORAX CALO4

| | |
| HIGH SPEED TEST | i
N Bttt bttt | |
| TEST PARAMETER SPECIFICATION | TEST RESULTS |
I | |
| TEMPERATURE 20.6-22.2 DEG. C | 22.2 DEG. C |
|

| RELATIVE HUMIDITY 10 - 70 % |  22.0 % |
|

| PENDULUM VELOCITY 6.59 - 6.83 M/S | 6.74 M/S |
|

| MAXIMUM DEFLECTION 63.5 - 72.6 MM |  63.8 MM |
| I

| MAXIMUM RESISTIVE FORCE | 5159 - 5894 N | 5751. N [
l

| INTERNAL HYSTERESIS |  69% - 85% |  71.0% |

TEST MEETS SPECIFICATIONS
TECHNICIAN GB RUN NUMBER: 021599.0846;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E 12-FEB-99

TRC INC. TEST NO: 169C4HR1 572E SN 169 HIPFLEX CAL 04
I | I |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I | |
| TEMPERATURE 18.9-25.6 DEG. C | 21.1 DEG. C |
I

| RELATIVE HUMIDITY 10 - 70 % 22.0 % |
|

ROTATION RATE 5 - 10 deg/sec YES |
TORQUE @ 30 deg I I
ROTATION | <= 94.9 Nm 68.7 Nm |
ROTATION @ 203.4 Nm | | | I
TORQUE [ 40 - 50 deg. | 45.4 deg |

TEST MEETS SPECIFICATIONS

TECHNICIANCR ~
@)

RUN NUMBER: 021299.1057;1
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TRANSPORTATION RESEARCH CENTER INC.

LEFT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E 12-FEB-99

TRC INC. TEST NO: 169C4HL1 572E SN 165 HIPFLEX CAL 04
| l |
| TEST PARAMETER SPECIFICATION |  TEST RESULTS |
| I I
| TEKPERATURE 18.9-25.6 DEG. C | 21.1 DEG. C |
| l

|RELATIVE HUMIDITY 10-70% | 22.0% |
| | |

[ROTATION RATE | 5 - 10 deg/sec | YES |

| TORQUE @ 30 deg | | |
|ROTATION | <= 94.9 Nm | 65.7 Nm |

|ROTATION @ 203.4 Nm | | [
| TORQUE | 40 - 50 deg. | 44.8 deg. |

TEST MEETS SPECIFICATIQNS

TECENTICIAN (B RUN NUMBER: 021299.1048;1
@)
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

'HYBRID III 50th 12-FEB-99
TRC INC. TEST NO: 169C4RK1 572E SN169 RIGHT KNEE CAL 4
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | l |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |
|RELATIVE HUMIDITY | 10 - 70 % | 22.0 %
| PROBE VELOCITY |  2.07 - 2.13 M/S | 2.11 M/S
| | I
| PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5758.5 N

|5.0 KG PENDULUM | ! |

TEST MEETS SPECIFICATIONS

TECHNICIAN @__- QASt%(’ RUN NUMBER: 021299.1009;1
J
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 50th 12-FEB-99

TRC INC. = TEST NO: 169C4LK1 572E SN169 LEFT KNEE CAL 4

I TEST PARAMETER | SPECIFICATION | TEST RESULTS |

I | | |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C

|

|RELATIVE HUMIDITY | 10 - 70 % 22.0 % |

I

| PROBE VELOCITY |  2.07 - 2.13 M/S 2.11 M/S [

| | I

| PEAK KNEE IMPACT FORCE | 4715 - 5782 N 5704.2 N |

|5.0 KG PENDULUM | |

e e e e e o e e e e o i e S i 2 e e S e AN W RS AP MR M — e — S S S DS SSSoSSeees o

TEST MEETS SPECIFICATIQNS
TECHNICIAN & _ ) _ RUN NUMBER: 021299.1003;1
)
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Post-Test Dummy Certification

Driver Dummy S/N 168




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 50th 20-FEB-99

TRC INC. TEST NO: 168C7HD1 572E SN168 HEAD DROP CAL 07
| I
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | l
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
| |

| RELATIVE HUMIDITY | 10 - 70 % | 22.0 % |
|

| PEAK RESULTANT ACCELERATION| 225 - 275 G | 260.95 G |
| I

|PEAK LATERAL ACCELERATION | 15 G MAX | 4.32 G |
| | l

|IS ACCELERATION CURVE | I l
| UNIMODAL? | YES | YES |

TEST MEETS SPECIFICATIONS

TECHNICIAN 8 _— RUN NUMBER: 022099.1150;1
&
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 22-FEB-99

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 168C7NF1 572E SN168 NECK FLEXION CALO7
I TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| I I |
| TEMPERATURE | 20.6-22.2 DEG. ¢ | 21.1 DEG. C |
| I |

|RELATIVE HUMIDITY | 10 - 70 % | 22.0 % |
| I | |
| IMPACT VELOCITY | 6.89 - 7.13 ¥/s | 6.99 M/S |
| | 10 ¥S | 22.50 - 27.50 G | 23.87 G |
| PENDULUM  =--=mm=======—=—smm=m—coooo—— oo ommosooomssososos
| 20 ¥S | 17.60 - 22.60 G | 21.336G [

DECELERATION  =-==mm=m—=--—mmmmmm==———e—e-—m—————=====ooo-osooo-

| 30 MS | 12.50 - 18.50 G | 13.41 G |

| I I

MAX PENDULUM G | 29 G Max | 24.38 G |

| I

MAX PENDULUM G ABOVE 30 MS | 29 G MAX | 13.38 G |

DECELERATION-TIME CURVE | - | |

DECAY TIME TO 5 G | 34 - 42 MS |  40.88 MS |
D PLANE | Ax | 64 - 78 DEG. | 72.71 DEG. |
ROTATION | TIME | S7 - 64 MS | 60.64 MS |

| MOMENT ABOUT | HAX | 88.2 - 108.5 NM |  90.95 N |

OCCIPITAL  —e=-=mmmm=m=memc—m—m—e=——=—o—c—m===oo===oso——=---
CONDYLE | TIME | 47 - 58 MS | 54.24 MS I

|ROTATION ANGLE-TIME CURVE | I I
|DECAY TIME TO ZERO | 113 - 128 MS | 117.52 MS |
|POSITIVE MOMENT-TIME CURVE | | I
|DECAY TIME TO ZERO | 97 - 107 MS | 103.84 MS [

TEST MEETS SPECIFICATION
TECHNICIAN Gz_\\ RUN NUMBER: 022299.1318;1
J
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 22-FEB-99

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 168C7NE2 572E SN168 NECK EXT CALO7
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | I |
| TEMPERATURE | 20.6 - 22.2 DEG. c|  21.1 DEG. C |
I l

|RELATIVE HUMIDITY | 10 - 70 % | 22.0 % |
I I

IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.05 M/S |

| 10 Ms | 17.20 - 21.20G | 18.71 G |

PENDULUM = =----- e mmmmmmm e m—m—mm === mmmmmm e —————

| 20 ¥S | 14.00 - 19.00 G |  17.20 G |

DECELERATION ==-=--==mm=====—=-——m===-=oo—o=os-=ooo-—-o-o-ooosoos

| | 30 us | 11.00 - 16.00 G | 15.43 G [
| | |

MAX PENDULUM G | 22 G MAX |  18.99 G |

. | I |

MAX PENDULUM G ABOVE 30 MS | 22 G MAX |  15.45 G |

| DECELERATION-TIME CURVE | | I
|DECAY TIME TO 5 G | 38 - 46 MS |  40.88 MS |
{ D PLANE | MAX | 81 - 106 DEG. |  98.22 DEG. |
|  ROTATION | TIME | 72 - 82 MS | 77.28 MS |
| MOMENT ABOUT | MIN | -80.0/-52.9 NM | -67.56 NH 1
| OCCIPITAL  =—=m=sm==—===—====—sooosoo—sossososoossososooommssoy
| CONDYLE | TIME | 65 - 79 MS | 72.24 MS |

|ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERO l 147 - 174 MS | 160.24 MS |

|NEGATIVE MOMENT-TIME CURVE | I |
[DECAY TIME TO ZERO | 120 - 148 MS | 144.64 MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN £Z¢ 12, Cf ' 32/§Z§«;gf RUN NUMBER: 022299.1403;1
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TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

HYBRID IITI 50th

TRC INC. TEST NO: 168C7TH1

- -

22-FEB-99

572E SN168 H.S.THORAX CALO7

SPECIFICATION

=

20.6-22.2 DEG. C |

22.2 DEG. C

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

TEST MEETS SPECIFICATIONS

RUN NUMBER: 022299.1601;1

TECHNICIAN &) QJ)‘K’
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E 20-FEB-99

TRC 3NC. TEST NO: 168C7HR1 572E SN 168 HIPFLEX CAL 07
| : | |
| TEST PARAMETER SPECIFICATION | TEST RESULTS [
| |

TEMPERATURE 18.9-25.6 DEG. C | 21.1 DEG. C |
| l

RELATIVE HUMIDITY 10 - 70 % |  22.0% |
| |

ROTATION RATE 5 - 10 deg/sec | YES |
| TORQUE @ 30 deg l |
| ROTATION <= 94.9 Nm |  64.3 Nm |
| ROTATION @ 203.4 Nm i | |
| TORQUE i 40 - 50 deg. |  45.1  deg. |

TEST MEETS SPECIFICATIONS

teceniciaN. @ C RUN NUMBER: 022099.1203;3
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TRANSPORTATION RESEARCH CENTER INC.

LEFT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E 20-FEB-99
TRC INC. TEST NO: 168C7HL1 572E SN 168 HIPFLEX CAL 07
| I
| TEST PARAMETER SPECIFICATION | TEST RESULTS
| l
| TEMPERATURE 18.9-25.6 DEG. C | 21.1 DEG. C
|RELATIVE HUMIDITY 10 - 70 % |  22.0 %
|ROTATION RATE | 5 - 10 deg/sec YES
| TORQUE @ 30 deg ; |
| ROTATION | <= 94.9 Nm 64.3 Nm |
|ROTATION @ 203.4 Nm | 1
| TORQUE | 40 - 50 deg. 45.1  deg. |

TEST MEETS SPECIFICATIONS

TECHNICIAN Gaa‘ (? \ RUN NUMBER: 022099.1155;2
O
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 50th 20-FEB-99

TRC INC. TEST NO: 168C7RK1 572E SN168 RIGHT KNEE CAL 07
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |

I | |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
| RELATIVE HUMIDITY | 10 - 70 % | 22.0 %

l
| PROBE VELOCITY | 2.07 - 2.13 M/8 | 2.12 M/S
l I
| PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5249.8 N
|5.0 KG PENDULUM | |

TEST MEETS SPECIFICATIONS,
TECHNICIAN 6&_« (LyiLji:‘ RUN NUMBER: 022099.1057;1
J




S 91°8 8 9 9L 0- ‘SN ¥IC @ T 0L LBl -ULU0 AV3d P89 SSYTD "HI ¥3LI4 IXN3d : 1INNUHD
(1-81 ¥ SW) Il

pac B81 @91 Byl /A 001 08 29 ot 24 B smrsm»

NOILB¥313308

()

. . . . . . . . . . . . - . . . . . . . . . . . T e . . . . - ¢|®NM

174507 660270 - d38HAN NNY L0 192 I3NA LHILY 8YINS 3ZLS TAYL3891 - ¥3GWNN LS3L J4dl 051

(ON3d4 9% ) NOTLWH3IT333a WNTINGN3d
NOILWNMEI9I 3F3INX LHOTY II1 QIY8AH 3-7LG 1d4d




S 918 8 N 0F LS- SW ¥9°C 8 N 88 6¥CS YLD AV
(1-8F X SW) 3NWIL
pel 881 091 ov1 el 201 08 @9 ot

P@9 SSYTI "HI -¥3LTIA

8l 0

4XN3d : TINNGHD

0¢-

| | | | |

GI-

33404

(z81 X N)

174601 660770 :y¥38HNAN NAY L@ 92 33NM LHITY 89INS 3CLS
[ "ON3d 9 §) 3304 UNINON3d

NDILU¥81797 33NN LHOTY 11T OI8AH 3-ZL5 Llyvd

THAYA0891 - ¥3GUNN LS31 Jdl

SL




TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 50th 20-FEB-99

TRC INC. TEST NO: 168C7LK1 572E SN168 LEFT KNEE CAL 07
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | |

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

RELATIVE HUMIDITY | 10 - 70 % 22.0 % |

|

PROBE VELOCITY | 2.07 - 2.13 M/S 2.12 M/S |

| |

PEAK KNEE IMPACT FORCE | 4715 - 5782 N 5838.0 N x|

5.0 KG PENDULUM | |

* TEST DOES NOT MEEfMjfECIFICATIONS
TECHNICIAN KEJth Lr,4@z%i»m2v RUN NUMBER: 022099.1054;1
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Post-Test Dummy Certification

Passenger Dummy S/N 169




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 50th 22-FEB-99
TRC INC. TEST NO: 169C5HD1 572E SN169 HEAD DROP CAL 05
1 I I l
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| 1 ! !
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
|
| RELATIVE HUMIDITY | 10 - 70 % | 22.0 %
|
PEAK RESULTANT ACCELERATION 225 - 275 G | 246.25 G
1
PEAK LATERAL ACCELERATION 15 G MAX | -4.69 G
I |
1S ACCELERATION CURVE |
| UNIMODAL? YES | YES

TEST MEETS SPECIFICATIONS

, (4
TECHNICIAN g;_iff (lﬂjx}::’m RUN NUMBER: 022299.1306;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 22-FEB-99

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 169C5NF1 572E SN169 NECK FLEXION CAL5
| TEST PARAMETER | SPECIFICATION | TEST RESULTS ]
|

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

RELATIVE HUMIDITY | 10 - 70 % |  22.0 % |
| | |

IMPACT VELOCITY | 6.89 - 7.13 M/S | 6.99 M/S |
| 10 MS | 22.50 - 27.50 G | 23.62 G |

PENDULUM  ====-me=—memmeme—— e oo e —— e ——o—meo—o—os

| 20 MS | 17.60 - 22.60 G | 20.78 G |

DECELERATION - -----=—m-—m-w=m=e=m=——ce—==m=—e=——e—o—o—oo——=meooooos

| | 30 MS | 12.50 - 18.50 G | 16.40 G |
| | |

MAX PENDULUM G | 29 G MAX | 24.25 G [
| | |

|MAX PENDULUM G ABOVE 30 MS | 29 G MAX | 16.37 G |
DECELERATION-TIME CURVE | | |
DECAY TIME TO 5 G | 34 - 42 MS | 39.28 MS |
| D PLANE | Max | 64 - 78 DEG. | 74.81 DEG. [
ROTATION | TIME | 57 - 64 MS |  59.52 MS [

| MOMENT ABOUT | MaAx | 88.2 - 108.5 NM | 90.55 NH |
OCCIPITAL  ===-s=m=memm—mm—e—ssmm——— oo ——————oooo-—ooosse
CONDYLE | TIME | 47 - 58 MS | 52.80 MS |
ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 113 - 128 MS | 118.88 MS |

| POSITIVE MOMENT-TIHE CURVE | | |
|DECAY TIME TO ZERO | 97 - 107 MS | 106.24 MS |

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

TEST MEETS SPECIFICATIONS
TECHNICIAN Gi\y,a (lxkﬁ) : RUN NUMBER: 022299.1500;1
4]
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TRANSPORTATION RESEARCH CENTER INC.

HYBRID III 50th

22-FEB-99

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 169CSNE3 572E SN 169 NECK EXT CALS
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
l

TEMPERATURE | 20.6 - 22.2 DEG. C| 21.1 DEG. C
|
RELATIVE HUMIDITY | 10 - 70 % 22.0 % |
!
IMPACT VELOCITY | 5.95 - 6.19 M/S 6.05 M/S 1
| 10 ¥S | 17.20 - 21.20 G | 18.21 G l
PENDULUM  —e=mmmm—m=m——m——m=—mmm=m—ssmm=soossoossmssssoooos
| 20 ¥S | 14.00 - 19.00 G | 17.55G I
DECELERATION —--mmme=—===—=mmmm==m=so—m=——s=sooooo—o-—=soesoooos
| 30 ¥S | 11.00 - 16.00 G | 14.23 G 1
I | l
MAX PENDULUM G | 22 G MAX |  19.25 G |
I l |
MAX PENDULUM G ABOVE 30 MS | 22 G MAX |  14.48 G |
DECELERATION-TIME CURVE | | |
DECAY TIME TO 5 G | 38 - 46 MS |  38.72 MS |
D PLANE | Max | 81 - 106 DEG. | 103.66 DEG |
ROTATION | TIME | 72 - 82 MS |  76.72 MS |
| MOMENT ABOUT | MIN | -80.0/-52.9 N | -72.77 NM |
OCCIPITAL  —-mm=-mm—=m==m===—======mmossoss—s—-ssooooooo-o-os
CONDYLE | TIME | 65 - 79 MS | 70.64 MS |
|ROTATION ANGLE-TIME CURVE | l |
|DECAY TIME TO ZERO | 147 - 174 MS | 159.60 MS |
|NEGATIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO | 120 - 148 MS | 148.00 S |

_—_---_--—_---——-----_-.....__.-.--...—--.-_-_-_-_—--..---_--__-..__-_-_....______

TEST MEETS SPECTFICATIQN
recaniciaN @ . (N 3(

i,

RUN NUMBER: 022299.1647;2
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID III 50th 23-FEB-99

TRC INC. TEST NO: 169C5TH3 572E SN169 H.S.THORAX CALOS

TEST RESULTS

I
TEMPERATURE 20.6-22.2 DEG. C | 22.1 DEG. C |

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

RUN NUMBER: 022399.0719;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E 22-FEB-99

TRC INC. TEST NO: 169C5HR1 572E SN 169 HIPFLEX CAL 05
l | l |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I | l I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
I l

|RELATIVE HUMIDITY | 10 - 70 % | 22.0 % |
| I |

| ROTATION RATE | 5 - 10 deg/sec | YES |
| TORQUE @ 30 deg l l |
| ROTATION | <= 94.9 Nm |  67.3 Nm |
|ROTATION @ 203.4 Nm | I
| TORQUE | 40 - 50 deg. | 45.7 deg |

TEST MEETS SPECIFICATIONS

TECHNICIAN & Q,&)\/ RUN NUMBER: 022299.1314;1
0
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TRANSPORTATION RESEARCH CENTER INC.

LEFT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E 22-FEB-99

TRC INC. TEST NO: 169C5HL1 572E SN 169 HIPFLEX CAL 05
| | | |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | |

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

RELATIVE HUMIDITY | 10 - 70 % |  22.0 % [
| |

ROTATION RATE | 5 - 10 deg/sec | YES |
| TORQUE @ 30 deg | | |
| ROTATION | <= 94.9 Nm i 4.3 Nm |
|ROTATION @ 203.4 Nm | | |
| TORQUE | 40 - 50 deg. i 45.4  deg. |

TEST MEETS SPECIFICATIONS

|
TECHNICIAN (2 0 RUN NUMBER: 022299.1311;1

[
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 50th 20-FEB-99
TRC INC. TEST NO: 169C5RK1 572E SN169 RIGHT KNEE CAL 5
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |

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

|
| RELATIVE HUMIDITY | 10 - 70 % | 22.0 % |
I
|PROBE VELOCITY | 2.07 - 2.13 M/S | 2.12 M/S |
l | |
| PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5820.8 N * |

{5.0 XG PENDULUM | | |

% TEST DOES NOT MEET SPECIFICATIONS

o~

TECHNICIAN /fiiﬁqég. : i P RUN NUMBER: 022099.1103;1

L
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 50th 20-FEB-99

TRC INC. TEST NO: 169C5LK1 572E SN169 LEFT KNEE CAL 5
| TEST PARAMETER |  SPECIFICATION | TEST RESULTS |
|

| TEHPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C I
|

|RELATIVE HUMIDITY | 10 - 70 % | 22.0 % |
|

| PROBE VELOCITY | 2.07 - 2.13 M/S | 2.12 M/S |
l l |
|PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5670.1 N |

|5.0 KG PENDULUM | | |

TEST MEETS SPECIFICATIONS
recantciaN &~ Co ﬁ\j:: RUN NUMBER: 022099.1100;1
0
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Appendix D

Miscellaneous Test Information

D-1



Vehicle Instrumentation Placement

Test Number 990216

Orientation
Number _ Location Axis Manufacturer Model SN (+ Sensing)
1 Left Brake Caliper X Endevco 7264 122674 Forward
2 Right Brake Caliper X Endevco 7264 J22657 Forward
3 Instrument Panel X Endevco 7264 122677 Forward
Center '
4 Engine Top X Endevco 7264 J21823 Forward
5 Engine Bottom X Endevco 7264 J26513 Forward
6 Vehicle Rear Center Z Endevco 7264 122676 Up
7 Left Rear Seat X Endevco 7264 126511 Forward
Crossmember
8 Right Rear Seat X Endevco 7264 126484 Forward

Crossmember




Accelerometers.

Potentiometers:

Load cells;

Neck load cells:

Dummy Sign Convention

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

+Chest longitudinal deflection: Outward

+Femur force: Tension

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

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




Filtering Data

J211 MAR95
Load Cell Barrier Forces Class 60

Vehicle Structural Accelerations Class 60

Occupant

Head Accelerometer Class 1000
Neck Class 60

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

Sternum Accelerometer Class 180

Lower Leg Class 600




Description Of Timing Marks On TRC High-Speed Film

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

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

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

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

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

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