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Purpose and Test Summary

This 35 mph 40% left offset deformable barrier impact test has as the main objective to
investigate both vehicle and occupant dynamics during a 40% left offset deformable barrier test. A

secondary objective is to gather information on depowered airbags.

This test was conducted with a 1999 Dodge Intrepid that impacted a 40% left offset deformable

barrier. The test vehicle contained two instrumented Hybrid TIT 50th percentile adult male dummies.




Section 2.0

40% Left Offset Deformable Barrier Impact Test Summary
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Test Procedure

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

FMVSS 208, “Occupant Crash Protection,” performance.

The test vehicle was instrumented with eight (8) accelerometers to measure longitudinal, lateral,
and vertical axis accelerations and two (2) inductive pickup switches to measure the driver and
passenger airbag fire times. The vehicle's specified impact velocity range was 55.5 to 57.1 kph. The

vehicle impacted a 40% left offset deformable barrier.

The test vehicle contained two (2) Hybrid TII 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 forty (40) 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 post-test dummy calibration information. Appendix D

contains the miscellaneous test information.




Test Results Summary

This 40% left offset deformable barrier test was conducted at TRC on May 12, 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 1743.6 kilograms. The vehicle's

impact speed was 56.5 kph. The vehicle's maximum static crush was 455 millimeters.

The driver’s 15-millisecond HIC was 350 and the 36-millisecond HIC was 611. The driver's
chest maximum resultant acceleration with three (3) milliseconds minimum duration was 57.8 g.
The driver’s chest deflection was 42.3 millimeters. The driver's left and right femur maximum

compressive forces were 5257 N and 5558 N, respectively.

The right front passenger’s 15-millisecond HIC was 197 and the 36-millisecond HIC was 345.
The right front passenger's chest maximum resultant acceleration with three (3) milliseconds
minimum duration was 53.2 g. The passenger’s chest deflection was 19.5 millimeters. The right
front passenger's left and right femur maximum compressive forces were 7592 N and 6103 N,

respectively.
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Data Acquisition Explanations

The Left Brake Caliper X-Axis Accelerometer, BCLXGI1, lost data after approximately

75 milliseconds.

The Vehicle Rear Center Z-Axis Accelerometer, RDKZG1, recorded questionable data between

approximately 15 and 100 milliseconds.
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Test type:
Test date:
Test time:

Ambient temperature
at impact area:

Vehicle year/make/
model/body style:

Vehicle test weight:
Impact angle":
Impact velocityz:

Primary:
Secondary:

Maximum static crush:

Average rebound:

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

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

Table 1 Crash Test Summary

40% left offset deformable barrier
05/12/99

2154
22°C

1999/Dodge/Intrepid/Sedan
1743.6 kg

0°

56.5 kph

56.5 kph

4355 mm

N/A

1
14

Easy
Medium

1" 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 50" percentile

adult male

Left front
Airbag
15

None

None

Airbag,

A-pillar

Airbag,

Steering wheel
None
Instrument panel

Instrument panel
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Passenger #169

Hybrid III 50th percentile

adult male

Right front
Airbag

15

None

None

Airbag,
Sun visor

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/Sedan
Red
2B3HD46R5XH583337

Transverse
6
2.7 1iters

_4 speed,
X fwd,
N/A

X automatic,

4wd

manual,

__rwd,

38 miles

Carriage Towne Chrysler Plymouth
2815 Stratford Rd.
Delaware, OH 43015-2647

Yes Automatic transmission
Yes Automatic speed control
No Tilting steering wheel

Yes Telescoping steering wheel
Yes Air conditioning

Yes Anti-skid brake

Yes Rear window defroster
Yes Other:

Certification data from vehicle's label:

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

Rear:

Chrysler Corporation
10/98
2B3HD46R5SXHS583337

4551 Ib.

2595 1Ib.

2031 Ib.
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overdrive

Yes
Yes
Yes
No
Yes
Yes
Yes
None




Table 2 Test Vehicle Information. Cont'd.

Size of tires on vehicle: P225/60R16
Spare tire: Space saver
Type of front seats: Bucket

Tire & capacity data from vehicle's label:

Recommended tire size: P225/60R16
Recommended cold tire pressure:

Front: 32 psi

Rear: 32 psi

Designated Seating Capacity:

Front 2

Rear 3

Total 5

Vehicle Cargo Weight: 865 Ib.
Test vehicle attitudes:
Delivered attitude: LF: 735 mm RF: 730 mm LR: 752 mm RR: 753 mm
Fully loaded attitude: LF: 723 mm RF: 718 mm LR: 728 mm RR: 726 mm
Pre-test attitude: LF: 717 mm RF: 715 mm LR: 705 mm RR: 712 mm
Post-test attitude: LF. 840 mm RF: 700 mm LR: 731 mm RR: 690 mm
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Table 2 Test Vehicle Information, Cont'd.

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

Right front 502.6 kg Right rear 268.1 kg
Left front 4853 kg Left rear 291.7 kg
Total front weight 9879 kg (63.8% of total vehicle weight)
Total rear weight 559.8 kg (36.2% of total vehicle weight)
Total delivered weight 1547.7 kg

Calculation of test vehicle's target test weight:

RCLW = Rated Cargo and Luggage Weight

UDW = Unloaded Delivered Weight (1547.7 kg)

DSC! = Designated Seating Capacity (5)

RCLW = 522kg

Target test weight = UDW + RCLW + (2 Hybrid Il Dummies x 75.7 kg per dummy)
Target test weight = 1547.7+522 +151.4= 1751.3 kg

Weight of test vehicle with required dummies:

Right front 528.0 kg Right rear 3334 kg
Left front 526.6 kg Left rear 3556 kg
Total front weight 1054.6 kg (60.5% of total vehicle weight)
Total rear weight 689.0 kg (39.5% of total vehicle weight)
Total test weight 1743.6 kg (0.44% under target test weight)

Weight of ballast secured in vehicle: N/A

Components removed to meet target test weight: None
CG rearward of front wheel centerline: 1138 mm
Vehicle Wheelbase: 2880 mm

! The designated seating capacity is determined from the tire load 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

990512-2

05/12/99

2154

40% left offset deformable barrier
0°

22°C
20°C
56.5 kph

56.5 kph
55.510 57.1 kph

661 mm

51 mm
L: 5022 mm C: 5215 mm
L: 4567 mm C: 4906 mm
L: 455 mm C 309 mm
210 mm

Test vehicle rebound from 40% left offset deformable barrier:

Distance from test vehicle to barrier:

Post-test:

Average rebound:

L: N/A
N/A

C: N/A
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5016 mm
5149 mm

-133 mm

N/A




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.

2-11




Figure 2 Accident Investigation Division Data for 35 mph 40% Left ODB Impact

Test date:

Vehicle year/make/
model/body style:

VIN:

Build date:

Test weight:
Vehicle wheelbase:
Maximum width:

Front overhang:

Collision Deformation

Classification (CDC) Code: 12FDEW3

Crush depth
measurements:

Midpoint of damage:

Length of damaged
region:

05/12/99
1999/Dodge/Intrepid/Sedan
2B3I—H)46R5XH583337
10/98
1743.6 kg -~
2880 mm L2 L2
|
1913 mm [
e W .
1 & c3ica 3
1070 mm Cl : %E o
T e -
I
|
7
|
—t—
' C/L=D
Cl: 455 mm |C/=
C2: 391 mm PN
C3: 398 mm 4
C4: 211 mm :
C5: 34 mm |
C6: -133 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
X Y Z R X
Driver 564 g 617 g 338 ¢ 712 ¢ 575 ¢
Passenger 466 g 259¢g 359g 489 ¢ 500 g
Maximum Femur Compressive Force
Left Femur Right Femur
Driver 5257 N 5558 N
Passenger 7592 N 6103 N
15-Millisecond Head Injury Criteria'
HIC Time t; Time t,
Driver 350 109.6 ms 124.6 ms
Passenger 197 103.5 ms 118.6 ms
36-Millisecond Head Injury Criteria’
HIC Time t; Time t,
Driver 611 92.6 ms 128.6 ms
Passenger 345 97.0 ms 131.7 ms
Chest Maximum Resultant Acceleration
Acceleration Time t, Time t,
Driver 578 ¢ 100.6 ms 103.7 ms

' As defined in FMV
2 Defined as equal to

Passenger 532¢g 106.6 ms 109.6 ms

Maximum Chest Deflection

Driver 42.3 mm
Passenger 19.5 mm

SS No. 208
or exceeding 0.003 sec. duration
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Chest

119 ¢
170 g

4
r4

202 g
242 g




Dummy Kinematic Summary

Driver Dummy

Upon impact, the driver dummy translated forward on the seat impacting both knees into the
instrument panel. The dummy’s head and chest impacted the airbag. The dummy’s head then
rotated to the right and hit the A-pillar of the vehicle. The dummy’s chest impacted the steering
wheel. The dummy rebounded into the seat and the head rotated back to a normal forward position.

The dummy came to rest leaning forward.
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 impacted

the sunvisor. The dummy’s body rebounded back into the seat and the torso rotated toward the

driver. The dummy came to rest with its body leaning to the left.
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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/Sedan
Test Number; 990512-2

No. Type of measurement Pre-Test Post-Test Difference
X1 [Total Length of Veh. at Centerline 75215 | 4906 309
X2 |Rear Surface of Veh. to Front of Engine Block 4761 | 4599 162
X3 [Rear Surface of Veh. to Firewall 4249 | 4203 46
X4 [Rear Surface of Veh. to Upper Leading Edge of Right Door | 3669 | 3670 -1
X5 [Rear Surface of Veh. to Upper Leading Edge of Left Door | 3682 | 3680 2
X6 [Rear Surface of Veh. to Lower Leading Edge of Right Door | 3616 | 3632 -16
X7 |Rear Surface of Veh. to Lower Leading Edge of Left Door | 3616 | 3625 -9
X8 [Rear Surface of Veh, to Upper Trailing Edge of Right Door | 2598 | 2594 4
X9 [Rear Surface of Veh. to Upper Trailing Edge of Left Door | 2597 | 2593 4
X10{Rear Surface of Veh. to Lower Trailing Edge of Right Door | 2586 | 2601 -15
X11{Rear Surface of Veh. to Lower Trailing Edge of Left Door | 2595 | 2605 -10
X12[Rear Surface of Veh. to Bottom of " A " Post on Right Side | 3665 | 3662 3
X13|Rear Surface of Veh. to Bottom of " A " Post on Left Side 3675 | 3686 -11
X14|Rear Surface of Veh. to Firewall--Right Side 4279 | 4279 0
X15|Rear Surface of Vehicle to Firewall --Left Side 4274 | 4204 70
X16|Rear Surface of Veh. to Steering Wheel Center 3160 | 3112 48
X17|Center of Steering Column to " A " Post 295 257 38
X18|Center of Steering Column to Headliner 395 360 35
X19|Rear Surface of Veh. to Right Side of Front Bumper 5016 | 5149 -133
X20|Rear Surface of Veh. to Left Side of Front Bumper 5022 | 4567 455
X21|Length of Engine Block 530 530 0
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Figure 5 Vehicle Target Locations
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Figure 6 Dummy Measurement Locations for Front Seat Occupants

VERTICAL LONGITUDINAL PLANE VERTICAL TRANSVERSE PLANE
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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 20.6° N/A
SWA Steering wheel angle 61.4° N/A
SCA Steering column angle 28.6° N/A
SA Seat back angle 24.0° 24.0°
HZ Head to roof 176 mm 154 mm
HH Head to header 354 mm 351 mm
HW Head to windshield 618 mm 573 mm
HR Head to side header 196 mm 176 mm
NR Nose to rim 420 mm N/A
NA Nose to rim angle 8.7° N/A
CD Chest to dash 515 mm 555 mm
CS Steering wheel to chest 315 mm N/A
RA Rim to abdomen 196 mm N/A
KDL Left knee to dash 153 mm 191 mm
KDR Right knee to dash 162 mm 177 mm
KDA Outboard knee to dash angle 26.5° 12.5°
PA Pelvic angle 25.0° 20.8°
TA Tibial angle 40.4° 41.0°
KK Knee to knee 320 mm 275 mm
ST Striker to head 542 mm 545 mm
Striker to head angle -79.9° -86.6°
Sk Striker to knee 556 mm 545 mm
Striker to knee angle 1.6° -4.1°
SH' Striker to H-point 225 mm 195 mm
Striker to H-point angle 37.3° 34.6°
SHY Striker to H-point (Y dir.) 280 mm 285 mm
HS Head to side window 320 mm 302 mm
HD H-point to door 170 mm 173 mm
AD Arm to door 122 mm 116 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.




Figure 7 Camera Positions
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Appendix A

Photographs




Figure A-1 Pre-Test Fimt‘-'t’iﬂ\'

Figure A-2 Post-Test Front View



LI T L LT T
Y A

Figure A-3 Pre-Test Lefi Side View

Figure A-4 Poat-Test Left Side View
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Fi:nrc A-8 Post-Test Rear View



Figure A-10 Post-Test Right Side View



Figure A-11 Pre-Test Right Front Three-Quarter View

Figure A-12 Post-Test Right Front 'l'hrn-Quamr View



Figure A-13 Pre-Test Overhead View

. s
L s e N

| ]

A :
Figure A-14 Post-Tes
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Figure A-16 Posi-Test Overhead Close-Up View




Fgun: A-17 Pre-Test l..‘nﬂerhud_s - View 1

Figure A-18 Post-Test Underbody - View |







Figure A-21 Pre-Test Underbody - View 3

Figure A-22 Post-Test Underbody - View 3




Figure A-23 Pre-Test Underbody - View 4
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Figure A-24 Post-Test Underbody - View 4




Figure A-25 Pre-Test Underbody - View 5

Figure A-26 Post-Test Underbody - View 5




Figure A-28 Post-Test Engine Compartment Yiew




Figure A-3 Post-Test Windshicld - View |
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Figure A-31 Pre-Test Windshield - View 2
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Figure A-31 Post-Test Windshield - View 2
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Post-Test Driver Dummy Windshield View







Figure A-38 Post-Test Driver Dummy Position - View 1
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Figure A-40 Post-Test Driver Dummy Position - View 2




Figure A-42 Post-Test Driver Dummy Position - View 3



Figure A-44 Post-Test Passenger Dummy Position - View 1
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Figure A-47 Pre-Test Passenger Dummy Position - View 3
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Figure A-48 Post-Test Passenger Dummy Position - View




Figure A-49 Post-Test Driver Dummy View

Figure A-50 Post-Test Driver Dummy Head Contact - View 1



Figure A-51 Post-Test Driver Dummy Head Contact - View 2

Figure A-52 Post-Test Driver Dummy Head Contact - View 3




Figure A-53 Posi-Test Driver Dummy Knee Contact - View 1
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Figure A-54 Posi-Test Driver Dummy Knee Contact - View 2




Figure A-55 Post-Test Driver Footwell Deformation View

Figure A-56 Post-Test Passenger Dummy View




Figure A-57 Post-Test Passenger Dummy Head Contact - View 1

Figure A-58 Post-Test Passenger Dummy Head Contact - View 2




Figure A-60 Post-Test Passenger Dummy Knee Contact - View |




Figure A-61 Post-Test Passenger Dummy Knee Contact - View 2
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Figure A-62 Post-Test Passenger Footwell Deformation View




Figure A-63 Pre-Test Vehicle Certification Label View

Figure A-64 Pre-Test Vehicle Tire Information Label View
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Appendix C

Post-Test Dummy Certification

C-1




Post-Test Dummy Certification

Driver Dummy S/N 168




TRANSPORTATION RESEARCH CENTER INC,

HEAD DROP TEST

HYBRID III 50th 15-MAY-99
TRC INC. TEST NO: 168C13HD1 572E SN168 HEAD DROP CAL 13
: |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I

TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C
| |
RELATIVE HUMIDITY | 10 - 70 % I 44.0 % |
I | |
PEAK RESULTANT ACCELERATION]| 225 - 275 G | 253.48 G |
| I
PEAK LATERAL ACCELERATION | 15 G HAX | -1.56 G I
I I |
IS ACCELERATION CURVE | | |
UNIMODAL? | YES | YES |

TEST MEETS SPECIFICATIONS

tecaniciaN & C RUN NUMBER: 051599.1021;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 15-MAY-99

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 168C13NF1 572E SN168 NECK FLEXION CAL13
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| l I
| TEMPERATURE | 20.6-22.2 DEG. C | 21.1 DEG. C ]
l | |
|RELATIVE HUMIDITY | 10 - 70 % I 44,0 % |
I | |
IMPACT VELOCITY | 6.89 - 7.13 M/S | 6.99 M/S
| 10 ¥MS | 22.50 - 27.50 G | 23.84 G [
PENDULUM = et e e e o -
| 20 MS | 17.60 - 22.60 G | 21.12 ¢ |
DECELERATION 3 —---eemmmc e m e e e e e m o
| 30 uS | 12.50 - 18.50 G | 16.65 G |
|
MAX PENDULUM G | 29 G MAX 264.53 G
|MAX PENDULUM G ABOVE 30 MS | 29 G MAX 16.62 G
| DECELERATION-TIME CURVE |

[DECAY TIME TO 5 G | 34 - 42 MS 37.68 MS
| D PLANE | MAX | 64 - 78 DEG. | 74.39 DEG. |
T
{ ROTATION | TIME | 57 - 64 MS | 58.80 MS |
| MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 94.69 NM [
| OCCIPITAL = smmmmmemmcmo oo oo e oo
| CONDYLE | TIME | 47 - 58 MS | 50.16 MS [

|ROTATION ANGLE-TIME CURVE | |

|DECAY TIME TO ZERO | 113 - 128 ¥MS | 114.64 MS |
| POSITIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO | 97 - 107 S | 102.48 HS |

TEST MEETS SPECIFICATIONS

i

TECHNICIAN®___~ () RUN NUMBER: 051599.1102;1
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 15-MAY-99

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 168C13NEl 572E SN168 NECK EXT CAL13
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | |
| TEHPERATURE | 20.6 - 22.2 DEG. C| 21.1 DEG. C
| | l
| RELATIVE HUMIDITY | 10 - 70 % |  44.0 % |
| | l
| IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.05 M/S |
| 10 S | 17.20 - 21.20 G | 18.40 G |
PENDULUM  ~c--mcmemccecccemcmemmc e cc e cccwccece o m e
| 20 ¥S | 14.00 - 19.00 G | 16.78 G |
DECELERATION = emmmme—mm—me oo o c s e e o e e e
| 30 S | 11.00 - 16.00 G | 15.13 G I
{ I |
MAX PENDULUM G | 22 G MAX | 19.18 G |
| I I
|MAX PENDULUM G ABOVE 30 MS | 22 G MAX | 15.11 G |
| DECELERATION-TIME CURVE | | |
|DECAY TIME TO 5 G | 38 - 46 MS 1 40.40 MS |
| D PLANE | MAX ] 81 - 106 DEG. | 94,61 DEG. J
1
| ROTATION | TIME | 72 - 82 MS | 76.32 MS [
| MOMENT ABOUT | MIN | -80.0/-52.9 NM | -65.20 NM |
| OCCIPITAL =  e=--mmmmmmecmomeocmeme—m—mm——m—mme——o———o oo
| CONDYLE | TIME | 65 - 79 MS | 70.80 MS |
|ROTATION ANGLE-TIME CURVE | !
|DECAY TIME TO ZERO | 147 - 174 MS | 156.00 MS
[NEGATIVE MOMENT-TIME CURVE | I |
|DECAY TIME TO ZERO - 120 - 148 MS | 143.68 NS

TEST MEETS SPECIFICATION
recanzcIaN B .Y RUN NUMBER: 051599.1131;1
)
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID III 50th 16-MAY-99

TRC INC. TEST NO: 168C13TH2 572E SN168 H.S.THORAX CAL13

I |
| HIGH SPEED TEST |
| eemmmmmememeeeee |
| TEST PARAMETER SPECIFICATION | TEST RESULTS l
| |
| TEMPERATURE 20.6-22.2 DEG. C 22.2 DEG. C
|RELATIVE HUMIDITY 10 - 70 % 44.0 %
PENDULUM VELOCITY 6.59 - 6.83 M/S 6.62 M/S
MAXIMUM DEFLECTION 63.5 - 72.6 MM |  69.6 MM
|
MAXIMUM RESISTIVE FORCE 5159 - 5894 N | 5948. N x|
|
INTERNAL HYSTERESIS 69% - 85% | 68.5% *

x TEST DOES NOT MEET SPECIFICATIONS

TECHNICIAN‘/KE;;;ﬂfzszb,uug{zkoAi RUN NUMBER: 051599.0720;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E 15-MAY-99

TRC INC. TEST NO: 168C13HR1 572E SN 168 HIPFLEX CAL 13
| | I l
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I l

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

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

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

TORQUE @ 30 deg | | |

ROTATION | <= 94.9 Nm | 64.9 Nm |

ROTATION @ 203.4 Nm | l

TORQUE | 40 - 50 deg. | 46.1 deg. |

TEST MEETS SPECIFICATION

TECHNICIAN i% Cm : RUN NUMBER: 051599.1017;1
[
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TRANSPORTATION RESEARCH CENTER INC.

LEFT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E 15-MAY-99
TRC INC. TEST NO: 168C13HL1 572E SN 168 HIPFLEX CAL 13
| | l
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I I |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C
l |
|RELATIVE HUMIDITY 10 - 70 % | 44.0 % |
I |
|ROTATION RATE 5 - 10 deg/sec | YES |
| TORQUE @ 30 deg l |
| ROTATION ¢= 94.9 Nm | 61.7 Nm
|ROTATION @ 203.4 Nm |
| TORQUE | 40 - 50 deg | 43.8 deg |

TEST MEETS SPECIFICATIOE;[\\

TECHNICIAN (} (. RUN NUMBER: 051599.101631
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 50th 14-MAY-99
TRC INC. TEST NO: 168C13RK1 572E SN168 RIGHT KNEE CAL 13
| TEST PARAMETER I SPECIFICATION I TEST RESULTS ]
I |

TEMPERATURE 18.9-25.6 DEG. C l 21.1 DEG. C
|
RELATIVE HUMIDITY 10 - 70 % | 44,0 % I
' z
PROBE VELOCITY 2.07 - 2.13 M/S | 2.11 M/S |
| |
PEAK KNEE IMPACT FORCE 4715 - 5782 N I 5543.1 N |
5.0 XG PENDULUHM | |

TEST MEETS SPECIFICATIONS
TECHNICIAN (3 C,,ij RUN NUMBER: 051499.1451;1
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TRANSPORTATION RESEARCH CENTER INC.

LEFT XNEE IMPACT TEST

HYBRID III 50th 14-MAY-99
TRC INC. TEST NO: 168C13LK1 572E SN168 LEFT KNEE CAL 13
| TEST PARAMETER | SPECIFICATION |  TEST RESULTS l
: I | l
TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
|
RELATIVE HUMIDITY | 10 - 70 % I 44.0 % |
l

PROBE VELCCITY | 2.07 - 2.13 M/s | 2.11 M/8
l l
|PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5358.2 N |

|5.0 KG PENDULUM | | |

TEST MEETS SPECIFICATIONS
recancIaN & O RUN NUMBER: 051499.1448;1
O
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Post-Test Dummy Certification

Passenger Dummy S/N 169




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 50th 15-MAY-99

TRC INC. TEST NO: 169C11HD1 572E SN169 HEAD DROP CAL 11
| l
1 TEST PARAMETER SPECIFICATION | TEST RESULTS |
|

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

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

| PEAK RESULTANT ACCELERATION 225 - 275 G | 254.37 G |
|

|PEAX LATERAL ACCELERATION | 15 G MAX | 1.61 G 1
| | | l
| IS ACCELERATION CURVE | | |
| UNIMODAL? | YES | YES I

TEST MEETS SPECIFICATIONS
RUN NUMBER: 051599.1152;1

TECHNICIAN Gi?ﬁ (. Q
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID III 50th 17-MAY-99

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 169C11NF1 572E SN169 NECK FLEXION CAL11
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| |
| TEMPERATURE | 20.6-22.2 DEG. C | 22.2 DEG. C
| | |
|RELATIVE HUMIDITY | 10 - 70 % | 44.0 % |
I | |
| IMPACT VELOCITY | 6.89 - 7.13 H/s | 6.99 M/S |
| | 10 MS | 22.50 - 27.50 G | 22.50 G |
| PENDULUM ~ —==-========—===o-——===sossssoossoeooooooosossseos
| | 20 MS | 17.60 - 22.60 G | 20.42 G
| DECELERATION =--==-=m=mm====—msc====—m=——oooosooooooooo——soooos
| | 30 ¥S | 12.50 - 18.50 G | 15.65 G |
l | | I
| MAX PENDULUM G | 29 G MAX | 23.01 G [
| | |
MAX PENDULUM G ABOVE 30 MS | 29 G MAX |  15.61 G |
DECELERATION-TIME CURVE I l |
DECAY TIME TO 5 G | 34 - 42 MS |  40.40 MS |
D PLANE | MAX | 64 - 78 DEG. |  74.59 DEG. |
ROTATION | TIME | 57 - 64 MS | 61.44 MS |
MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 92.99 N |
OCCIPITAL ~ =m=m==-=m——m=mmmm=—==————=——mec—s—soeooooo=o-——so
| CONDYLE | TIME | 47 - 58 MS | 53.44 MS |
ROTATION ANGLE-TIME CURVE | | |
DECAY TIME TO ZERO | 113 - 128 MS | 117.52 MS |
|POSITIVE MOMENT-TIME CURVE | | , l
|DECAY TIME TO ZERO | 97 - 107 MS | 105.76 MS

TEST MEETS SPECIFICATIONS

TECHNICIAN & CLK&/ RUN NUMBER: 051799.0824;2
e
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TRANSPORTATION RESEARCH CENTER INC.
HYBRID IITI 50th 17-MAY-99

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

TRC INC. TEST NO: 169C1INE1 572E SN 169 NECK EXT CALLl
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| |

| TEMPERATURE | 20.6 - 22.2 DEG. C| 21.7 DEG. C |
| I

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

| IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.05 M/S l
| 10 MS | 17.20 - 21.20 G | 18.43 G |

PENDULUM ~ —-—mmmmmmmmemmmmmmmm—m—=mmem—m—smmmo s osoooss

| 20 s | 14.00 - 19.00 G | 17.17 G l

DECELERATION -cmommmmmm—m—m—mmmm—m====——s———o—=ms—ooo—o———-=o=s

| 30 MS | 11.00 - 16.00 G | 15.22 G |

l !

MAX PENDULUM G 22 G MAX |  19.16 G |
I |

|MAX PENDULUM G ABOVE 30 MS 22 G MAX |  15.16 G |
| DECELERATION-TIME CURVE l |
{DECAY TIME TO 5 G 38 - 46 MS | 39.44 MS |
| D PLANE | MAX | 81 - 106 DEG. | 97.63 DEG. |
T i
|  ROTATION | TIME | 72 - 82 MS | 75.84 HMS |
| MOMENT ABOUT | MIN | -80.0/-52.9 NM | -68.81 NM |
| OCCIPITAL ~ ---m========omos=s=moco=oooooo—oo-ms-oooosos-=ooos
| CONDYLE | TIME | 65 - 79 MS | 70.88 MS |

|ROTATION ANGLE-TIME CURVE | 1 l
|DECAY TIME TO ZERO | 147 - 174 M5 | 156.96 MS l

|NEGATIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO | 120 - 148 MS | 147.12 MS |

TEST MEETS SPECIFICATIONS
TECHNICIAN R .\ RUN NUMBER: 051799.084%4;1
7
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TRANSPORTATION RESEARCH CENTER INC.
THORAX IMPACT TEST
HYBRID III 50th 17-MAY-99

TRC INC. TEST NO: 169C11THI 572E SN169 H.S.THORAX CAL1ll

TEST PARAMETER | SPECIFICATION TEST RESULTS

| |

| TEMPERATURE 20.6-22.2 DEG. C | 21.7 DEG. C |
I

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

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

[MAXIMUM DEFLECTION 63.5 - 72.6 MM | 70.9 MM {
| |

| MAXIMUM RESISTIVE FORCE | 5159 - 5894 N | 5415. N !
| l |
| INTERNAL HYSTERESIS | 69% - 85% | 71.2% |

TEST MEETS SPECIFICATIONS

recantcian® . C RUN NUMBER: 051799.1042;1
s,
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E 17-MAY-99

TRC INC.  TEST NO: 169C11HRL 572E SN 169 HIPFLEX CAL 11

I I

| TEST PARAMETER |  SPECIFICATION | TEST RESULTS |

I | I |

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

l ! I

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

| i |

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

| TORQUE @ 30 deg | | |

| ROTATION | <= 94.9 Nm |  67.4 Nm |

| ROTATION @ 203.4 Nm | | l

| TORQUE | 40 - 50 deg. | 45.5  deg. |
TEST MEETS SPECIFICATIONS

"
TECHNICIAN B - RUN NUMBER: 051799.0835;1

L[
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TRANSPORTATION RESEARCH CENTER INC.

LEFT HIP JOINT FEMUR FLEXION TEST

HYBRID III PART 572E 17-MAY-99
TRC INC. TEST NO: 169C11HL1 572E SN 169 HIPFLEX CAL 11
| | | |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.7 DEG. C |

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

| |
| ROTATION RATE | 5 - 10 deg/sec | YES |
| TORQUE @ 30 deg | l |
| ROTATION | <= 94.9 Nm |  55.2 Nm |
|ROTATION @ 203.4 Nm l |
| TORQUE | 40 - 50 deg. | 45.4  deg |

TEST MEETS SPECIFICATIONS

TECHNICTAN &_ RUN NUMBER: 051799.0830;1
o
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 50th 14-MAY-99

TRC INC. TEST NO: 169C11RK1 572E SN169 RIGHT KNEE CAL 11
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| | |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
|

RELATIVE HUMIDITY | 10 - 70 % | 44.0 % |

| |

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

l | l |
PEAK KNEE IMPACT FORCE | 4715 - 5782 N | 5365.6 N |

5.0 KG PENDULUM | | [

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

TEST MEETS SPECIFICATIONS
TECENICIAN & ( ' RUN NUMBER: 051499.1458;1

i
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 50th 14-MAY-99
TRC INC. TEST NO: 169C11LK1 ' 572FE SN169 LEFT KNEE CAL 11
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| l | , |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C
|
RELATIVE HUMIDITY | 10 - 70 % | 44.0 %
PROBE VELOCITY | 2.07 - 2.13 M/S | 2,11 M/S
|
PEAX KNEE IMPACT FORCE | 4715 - 5782 N | 5339.2 N
5.0 KG PENDULUM | ]

TEST MEETS SPECIFICAT%O S

'y

RUN NUMBER: 051499.1455;1

TECHNTCIAN X
)
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Appendix D

Miscellaneous Test Information

D-1




Vehicle Instrumentation Placement

Test Number 990512-2

Orientation
Number Location Axis Manufacturer Model SIN (+ Sensing)
1 Left Brake Caliper X Entran  EGE-73BQE0-200 99A28-Z07 Forward

2 Right Brake Caliper X Entran  EGE-73BQEO0-200 99A28-Z15 Forward

3 Instrument Panel X Entran  EGE-73BQE0-200 99A28-7Z08 Forward
Center

4 Engine Top ) X Entran  EGE-73BQE0-200 99A28-Z18 Forward

5 Engine Bottom X Entran  EGE-73BQEO0-200 99A28-7Z21 Forward

6 Vehicle Rear Center  Z Endevco 7264-2000TZ J25023 Up

7 Left Rear Seat X Entran  EGE-73BQE0-200 99A28-Z04 Forward
Crossmember

8 Right Rear Seat X Entran  EGE-73BQE0-200 99A28-Z23 Forward
Crossmember

9 Driver Airbag N/A  Fluke Y8101A IP1 N/A

10 Passenger Airbag N/A  Fluke Y8101A P2 N/A




Accelerometers:

Potentiometers:

Load cells:

Neck load cells:

Dummy Sign Convention

+X: Forward
+Y: Rightward
+Z: 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 II cameras.

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

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

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




W-N SLT SIXV Z 109V «ZINN
Sq1¥ 00T SaT-NI INANOW WZMAN
ZN jiircy: €119 . 0057 AJAIN £99€°7 ” » FOAN
WN $LT SIXV A LNogv +AAN
SQIH 00T Sa1-NI INHNON NAYHN
AW w3 0f 00ST® AIAIN 96591 » MOAN
weN §LT SIXV X 1009V +XNN
Q-3 007 sg1-NI INAWOW ADCTAN
XN wdY 0¢ " 00STO A/AN 6591 » ” » MOEAN
N 00S‘€1 HOEO0A +ZAN
G 000°€ Sd1 TVIXV AZHAN
zZ4 83 00€1 000£® AJAN 908T'1 » " SIXV-Z JDAN
N 0006 CIe}: (0% +RAN
$q1 000°T sd1 AVAHS AAYHEN
A 3 006 N 000T® A/AN L8S9'T » » SIXV-A MOHEN
N 000°6 HOEOA *XAN
SQLO00T | 6661 sg1 u AVHHS IXIAN
xXq 33 006 ~£-8 0007 @ A/AW LSEL'T | o £630 VILLY SIXV-X JMIHAN
THIOV SIH
3 oov SIXV-Z DZAadH
£16Le dn 66-5-6 |  S10A QT 18 B/AW LTCT’ £16LT0 . avaH
AV TH
3 o0v SIXV-A DAJHH
8PS61L ¥o1 S110A 01 18 B/AWE T6TT » 8PS61L ” avaH
1900V dvH
S00v | 6661 SIXV-X OXaHH
SES6IS Tey -¢-8 §1j0A 01 18 8/AW 69T ‘pug $ESH1L $9TL avHEH
'ON ALNVIOd TYALOYV — da¥ISHd | 41vd XLIALLISNAS AN "ON "'ON FEINASNV AL qTINSYIN
TIEVD AALLISOd (SLINN IOND ciglel TVIEds | THAOW A0 DNIdd
A0 HIVDS TN g\ HIAL YL LANY IV
NOILOAIIA DINOWHANIA
66-9-§ AIva LsaL o I TAHANIONA  C g1E1 L10960 ON INFWDHS-LIAfOUd
¥d~ NOILISOd ONILVES AN A891” "ON TYRIES AWINNA I (MEFAH

NOLIVINIOANI HHDIASNV L




N 00S°¢T =0): (01 I
"$Q§ 000°¢ ANWAEL I
1§79 8 00€1 . | 'saI 000€ e A/AW Q€060 - IvL ” JHOII
N 00s°El HOIOA qJ1
'$q1 000°€ 6661 ANNE4 ANIT
9L 3 00€1 -¢-g | "SqY 000€ e A/AW S646°0 | LNHA 9ZL 0EPT 1491
IOV SId
3 oot SIXV-Z DZAHd
SIATHd
THOOV wid
3 Q0¥ SIXV-A DAAHd
SIATAd
IOV dvd
8 00¥ SIXV-X OXAAd
SIATAd
- w g | 6661 A e W8T | NoLogLEd aavo
TADDV SID
8 oov SIXV-Z syARNe]
8EPOZL dn " §1j0A 1 1€ B/AW €TET - 8EH0T( ” JISHHD
IV Fig o)
3 oo¥ SIXV-& DALSD
10007f ey ” S10A 0T 8 S/aw 6027 . 10002f N 1SFHD
THIOV avd
ooy | 6661 SIXV-X OX1ISD
11002f pIemIog -¢-8 S}OA O 3e 8/AW TET pug 1100Z( $9TL LSHHD
‘ON ALNVIOd IVALOV aIISEd | 21vd ALIAILISNAS HIN ‘ON ‘ON FAINASNVIL AINSVAN
Egtiiie] HALLISOd (SLINN OND anda TVTads | THAONW 40 HNIgd
A0 FIYOS TINA VD AdAL YALTANV AV
NOLLDHIIA DINOWHNIN
66-9-S HIVA LSHEL C [V MIANIONA SIET L10960 “ON INENOIS-1DA0Yd
¥d  NOLLISOd ONILVES AN 4891 'ON TVIdHS AWNOA 111 ATd9AH

NOITVIAROANT ¥aDNASNV L




N LT SIXV Z 1LNogv +ZNN
SqI-Y 00T SET-NI INTNOW WZIAN
7N w3y 0g " G0STE AJAN T86TT MOEAN
WeN §LT SIXV A LNogv + AN
_Sq1F 00T SET-NI INTNOW WAYAN
AW w3 0¢ 00sT® A/AN S0T9'1 » » MOEN
_ weN §LT _ SIXV X LNodv LXIAN
SqI-Y 002 SET-NI INTNOW SCIAN
XN w3y 0¢ . 00ST® A/AIN 8¥19'1 » C¥OHEN
N 00§°€T , M0 ¥ZAN
591 000°€ SgT TVIXV JZ¥AN
Z4 89 00¢€1 ” 000£® A/AN €76T'T - . ” SIXV-Z JDAN
N 0006 2904 *AAN
'Sq1 000°T _ ST AYHHS AAYAN
M 331 006 » 0002® A/AN T089'T » » » SIXV-A JDEN
N 0006 A090d XN
'sq[ 000'T | 6661 sd1 u AVAHS DOIEAN
Xd 331 006 -¢-8 | 0007 @ AJAW LOTLT | owed 9010 91LT SIXV-X JDAN
“THOOV SIH
8 oot SIXV-Z D7ZAHH
018¢€2 dn - 104 (T 16 /AW 9787 » 018€TL avad
TADOV ¥H
3 o0v SIXV-A DAQHEH
1413544 iy ” sjjoA 0T e 8/awr L2787 ” r4L3%4y » AdvaH
TEDOV dvH
So00r | 6661 SIXV-X HXAAH
SE61TL 1oy -¢-8 | sioA 01 e S/Aw 604T ‘pug SE612f $9TL avaEH
"'ON ALRIVIOd TWALDV —— dEMISHd | 41vd ALIALLISNAS N "'ON 'ON YAINASNYIL qIANSVAN
F1GVD HAILLISOd (SLINN MONF) ana IVIIAS | THAOW 40 ONIF™
Jd0 AIVIS TINA v AdAL YALANYEVd
NOLLOTHIA DINOWANIN
66-9-S HLVA 1SEL if NMHANIONA  © 8I€1 L10960 ON INFNOES-LOAIONd
SSVd  :NOLLISOd ONILVES ° o C /A 4691 "ON TVIHES AWNNG T ANEAH

NOILVINIOANI ddO0NASNVYEL




N 00S°€l HUOI a4
"8G 000°C WAWHL TN
60L 39 00¢1 - | 'SA1 000€ 18 A/AW $098°0 . 79996 » LHON
N 00S°€T 904 g
'SQT 000°€ 6661 ANNHEA ANIT
so1a 83 00€1 -¢-8 | 'sqI 000€ 18 A/AW 9188'¢ |  HSD 19996 0E¥T ACel
ey SId
3 oov SIXV-Z DZAHA
SIATAd
“THOOV Ad
g oov SIXV-A DAAGd
SIATAd
THIOV dvd
3 oop SIXV-X OXAH
SIATAd
coL. oy ggy | 666! Ak o 98T NowOAHED advo
your 9 £-8 I/ A/AW 97°8T | AYHS 691 190%1 1SAHD axiso
IOV SID
8 oor SIXV-Z DZ18D
PLLETL dn . S1[0A O 18 8/AWX SOPT . YLLETS " ISHHD
, “TAIOV D
g ooy SIXV-X DHALSD
808¢Tf 1E8] » SOA ([ 1@ B/AW €8T - 808€T( - LSEHD
"IV dvD
300v | 6661 SIXV-X DXISD
v16£T0 premiog ~¢-g | s¥oA 0T Ye §/Am QTST ‘puy PL6ETL yoTL LSHHD .
‘ON ALNVIOd VALV — AEAISHEd | diva ALIALLISNAS AN 'ON ‘ON WHONASNVYEL ATINSVAN
TIAVD HAILISOd (SLINN "¥ONH) and TVINES | THAOW J0 ONIgd
40 ATIVOS TINA V0 HdAL FALTAVIVd
NOLLOHIA DINOWANIN
66-9-S HLVA LSHL ¢ If NHANIONA 81¢l L10960°  ON INANDAS-LIHOEd
§SVd  NOLLISOd ONILVAS ° S 172 4691 ON TVIMES AWNNA 1T ANIFAH

NOLLVIAOANI ¥HONAISNVEL




My
o~
S
w T >
=ETE®
sTY4
,Nﬂmaw.u
; )
ot
-
x
<
=
o
<€
&
o [
= [}
Ex
o e
e <
= Q
)
o
L O
[ >~
T
18
o O
) 2 3 o
. 5 : = T00ZRA == °h 8
e ===EcallaniE=S E100%RH == = onualEss ad3s  w
et - °s5% <
<82
= w
L= Z
928
a w oo
L]
g8
32,
0 o8
3 &8
Qo ltn
=hE
Tﬂm
SEE
SN
Qg =z
<& [=)
D
; =
W




