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Section 1

PURPOSE AND TEST PROCEDURE

This 56.3 kph frontal barrier impact test is part of the Composite FY 92 Vehicle Barrier Impact Testing
Program sponsored by the National Highway Traffic Safety Administration (NHTSA) under Contract No.
DTNH22-90-D-02121. The purpose of this test was to obtain vehicle crashworthiness and occupant restraint
system performance data for an impact speed in excess of the current 48.3 kph requirements.

The 56.3 kph frontal barrier impact test was conducted in accordance with the Office of Market Incentives

(OMI) Laboratory Indicant Test procedure.

1-1 8120-5



Section 2

SUMMARY OF TEST MP5204

A load cell barrier consisting of 36 load cells was impacted by a 1993 Infinti J30 4-Door Sedan at a velocity of
56.3 kph. The test was performed at the Calspan Corporation Advanced Technology Center on November 23,
1993. Pre- and post-test photographs of the vehicle and dummies can be found in Appendix A.

The frontal barrier impact event was documented by 1 real-time camera and 16 high-speed cameras. Camera

locations and other pertinent camera information can be found in this report.

Two Part 572, 50th percentile male anthropomorphic test devices (ATDs), were placed in the driver and
right-front passenger seating positions according to dummy placement instructions specified in the Laboratory

Indicant Test Procedure.

Both ATDs were fully instrumented with head and chest triaxial accelerometers and right/left femur load cells.
Seat belt load cells were also on the driver’s and passenger’s lap and shoulder belts to measure dummy torso and
pelvic section loading. The driver ATD (Serial No. 45 ) and the right-front passenger ATD (Serial No. 150 ) were
used in one previous test (MRS5400). Injury criteria was not exceeded in that test. Certification details, along with

instrumentation calibration data, are found in Appendix C and D.

The 83 channels of data were recorded on a P.C. based data acquisition system. Appendix B contains the
vehicle, load cell barrier and dummy response data traces. Since the vehicle was equipped with belt pre-tensioners
we did not attempt to measure belt spool-out or belt elongation. The belts were left as is’ without any sensors

sewn on. Vehicle accelerometer #4 - Engine Bottom experienced a cut wire at 60 mSec.

The driver’s HIC was.529.6. The maximum chest deceleration over 3 milliseconds was 54.9 g’s and
maximum chest deflection was 37.6 mm. Femur loads were -3212.6 newtons on the left femur and -5670.4

newtons on the right femur.
The right front passenger’s HIC was 290.4. Maximum chest deceleration over 3 milliseconds was 56.3 g’s

and maximum chest deflection was 34.6 mm. Femur loads were -5605.4 newtons on the left and -4003.6 newtons

on the right.
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Table 1

GENERAL TEST AND VEHICLE DATA

Vehicle Year/Make/Model/Body Style: 1993 Nissan Infiniti J30 4 - Door Sedan
NHTSA Test No.: MP5204 VIN.: JNKAY21D9PMO028312.
Body Color: Silver Date of Manufacture: 2/93

Date Received: 10/1/93

Odometer Reading: 32 miles

Engine: L Cylinders; - C.I.D.; _3_(1_ Liters; - CC

__X__ Gas; - Diesel; - Turbocharged

__X__ Longitudinal; - Transverse
Transmission: ; Speed; - Manual; _X__ Automatic; i Overdrive
Final Drive: . Front Wheel; i Rear Wheel; T Four Wheel
Accessories: L A/C; __X__ P/S; L P/B; X_ P/wdo

X  Tilt Wheel; X  Pfseats; X  Cruise Control - Other

Type of Occupant Restraint: 3 - Point Restraint System with Supplemental Airbags at each of the front

outboard locations

DATA RECORDED FROM VEHICLE’S TIRE PLACARD:

Tire Pressure (at capacity): Front 241 kPa, Rear 241 kPa
Recommended Tire Size: P215/60R1593H

Recommended Cold Tire Pressure: Front 200 kPa, Rear 200 kPa

Tires on Vehicle:  P215/60R1593H ﬂ Manufacturer:  Toyo
Number of Occupants: L Front; _3_ Rear; - 3rd Seat; L TOTAL
Type of Front Seats: _X_ Bucket; . Bench; o Split Bench
Type of Front Seat Back: o Fixed; L Adj. with X Power Seat - Rot. Knob
Vehicle Capacity Weight (VCW) = 408 kgs. (A)
No. of Occupants x 68 kgs. = 340 kgs. (B)
Rated Cargo and Luggage Weight (RCLW) A-B = 68 kgs.
GVWR 2066  kgs. GAWR: Front 1048 kgs. Rear 1033  kgs.
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Table 1

GENERAL TEST AND VEHICLE DATA (cont’d)

WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (with maximum fluids) = UDW:

Right Front = 458 kgs. Right Rear = 354

Left Front = 485 kgs. Left Rear = 354
TOTAL FRONT WEIGHT = 943  kgs. ( 57 % of Total Vehicle Weight
TOTAL REAR WEIGHT = 708  kgs. ( 43 % of Total Vehicle Weight
TOTAL DELIVERED WEIGHT = 1651  kgs.

CALCULATION FOR TARGET TEST WEIGHT:

UDW = Unloaded Delivered Weight 1651  kgs.
VCW = Vehicle Capacity Weight 408  kgs.
DSC = Designated Seating Capacity 5

RCLW = VCW - 68 (DSC) = 68  kgs.

Target Test Weight = UDW + RCLW + (2 dummies x 74.4 kgs./ dummy)
Target Test Weight = 1871  kgs.

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 61 KGS CARGO:

Right Front = 504  kgs. Right Rear = 435  kgs.

Left Front = 499  kgs. Left Rear = 426  kgs.

TOTAL FRONT WEIGHT = 1003 kgs. { 54 % of Total Vehicle Weight
TOTAL REAR WEIGHT = 861  kgs. ( _46;_ % of Total Vehicle Weight
TOTAL TEST WEIGHT = 1864 kgs.

Weight of ballast secured in vehicle trunk area = 0 kgs.

VEHICLE ATTITUDE (all dimensions in_ mm):

)
)

Delivered Attitude: RF 693 LF 696 RR 691 LR 696
Test Attitude: RF 684 LF 690 RR 663 LR 662
Wheel Base: 2760 mm.; CG. = 1270 mm. rearward of front wheel C/L
Remarks: 67 liters of Stoddard solution was placed in the fuel tank.
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Table 1

GENERAL TEST AND VEHICLE DATA (cont’d)

POST -IMPACT DATA:

Type of Test:  Frontal Barrier Impact Angle: 0°

Date of Test: November 23, 1993 Time of Test:  13:30
Ambient Temperature: 9  °C at impact area
Temperature in Occupant Compartment: 21 °C

Windshield Molding Temperature: 21 °C

Required Impact Velocity Range: 555 to 57.1  kph

Impact Velocity: primary = 56.3  kph, secondary = 56.3  kph

Distance From Front Bumper to Barrier Face When

Entering Speed Trap: 1321 mm

Exiting Speed Trap: 305 mm

VEHICLE REBOUND AND CRUSH (mm):

Vehicle Length: Pre-test = R 4760 C, 4865 4745
Post-test = R 4260 C, 4262 4236
Crush =R 500 C, 603 509
Distance from front of test vehicle to point of impact:
R 357 C, 361 L 341
VISIBLE DUMMY CONTACT POINTS:
Driver Passenger
Head Face with Airbag Head/Face with Airbag, Chin with Chest
Chest Airbag Airbag
Abdomen No Contact No Contact
Left Knee Lower Dashpanel Glove Box Door
Right Knee Lower Dashpanel Glove Box Door
2-4 8120-5



Table 1

GENERAL TEST AND VEHICLE DATA (cont’d)

Front Rear
Left Right Left Right
Door Opening operable operable operable operable
Front Rear
Seat Movement Left Right Left Right
Seat Back Failure None None - -
Seat Shift (mm.) 0.0 0.0 - -
Glazing Damage
Backlight/Windshield: Windshield sustained stress fractures but remained intact
Other Notable Impact Effects:  None
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NHTSA No.:  MP5204

Table 2

DUMMY INJURY CRITERIA VALUES

Vehicle:

1993 Infiniti J30 4 - Door Sedan

MAXIMUM HEAD ACCELERATION (g's)

X Y Z R
Position #1 - Driver -59.9 -5.65 28.3 63.8
Position #2 - Passenger -44.3 -1.7 29.6 51.0

MAXIMUM CHEST ACCELERATION (g's)

X Y z R*
Position #1 - Driver -57.4 -6.52 11.6 54.9
Position #2 - Passenger 57.5 10.4 10.2 56.3

* The maximum chest resultant acceleration 1s defined as the maximum acceleration which exceeds 0.003 seconds

in duration.

MAXIMUM FORCE - FEMUR LOAD (nwt)

LEFT FEMUR RIGHT FEMUR
Position #1 - Driver -3212.6 -5670.4
Position #2 - Passenger -5605.4 -4003.6

MAXIMUM FORCE - SEAT BELT LOADS (nwt)

SHOULDER STRAP LAP STRAP LAP STRAP

UPPER BELT LOAD RIGHT BELT LOAD LEFT BELT LOAD
Position #1 - Driver 7507.0 - 7446.4
Position #2 - Passenger 6323.7 5913.3 -

HEAD INJURY CRITERIA (HIC)

Average Acceleration
HICH** t, (mSec) t, (mSec) t tot,
Position #1 - Driver 529.6 61.08 96.4 46.83
Position #2 - Passenger 290.4 61.8 97.7 36.58

** HIC is as defined in FMVSS 208, The maximum time 1nterval from t, to t, is 36 milliseconds.
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Vehicle Year/Make/Model/Body Style:
Vehicle NHTSA No.:  MP5204

Table 3

1933 Infiniti J30 4 -Door Sedan

HYBRID ITI NECK AND CHEST DATA SHEET

November 23, 1993

MAXIMUM DRIVER DUMMY PASSENGER DUMMY
VALUES ID # : 45 ID # : 150

Neck Load X (nwt) -479.0 -718.4
Neck Load Y ( nwt) -276.0 -267.7
Neck Load Z ( nwt) 1630.3 1089.0
Neck Moment X ( nwt-m ) 12.9 -14.4
Neck Moment Y ( nwt-m ) 36.8 62.8
Neck Moment Z ( nwt-m ) 10.6 26.7
Chest Deflection X (mm.) -37.6 -34.6
Time of Max. Occurrence (msec ) 89.5 85.4

Note: All values listed occur during the primary impact event.
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Figure 1

DUMMY MEASUREMENT FOR FRONT SEAT PASSENGERS
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KDA-  Knee to Dash Angle

KDL-  Left Knee to Dash

KDR-  Right Knee to Dash

NA - Nose to Rim Angle |

NR - Noseto Rim —

PA -  Pelvic Angle
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SA -  SeatBack Angle j—— VERTICAL
SCA-  Steering Column Angle : TRANSVERSE
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SK -  Striker to Knee :
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SWA-  Steering Wheel Angle

TA -  Tibial Angle i

WA - Windshield Angle VERTICAL LONGITUDINAL PLANES —V
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Table 4
FRONT SEAT OCCUPANT MEASUREMENTS

DRIVER (Serial # 45 )

PASS. (Serial # 150)

WA° 25° 25°

SWA®° -68° N/A

SCA° 22° N/A

SA° 19°as specified by the manufacturer 19° as specified by the manufacturer
HZ 168 155

HH 310 315

HW 560 545

HR 219 205

NR 365 Angle | -15° N/A

CDh 555 538

CS 251 N/A

RA 170 N/A

KDL 175 Angle (KDA) 37° 185

KDR 182 177 Angle (KDA) | 35°
PA° 25° 25°

TA° -28° -22°

KK 275 265

ST 478 Angle | 15° 483 Angle | 10°
SK 589 Angle | 98° 589 Angle | 100°
SH 224 Angle | 135° 216 Angle | 133°
SHY 235 225

HS 275 245

HD 173 160

AD 100 95
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Figure 2

SEAT BELT POSITIONING DATA

SEAT BELT POSITIPNING DATA

DUMMY'S CENTERLINE

‘D’ RING

SHOULDER
BELT I
PORTION —_

MALE BLAGE — 71 S8
BUCKLE
ASSEMBLY

1/8" THICK
ALUMINUM

P BELT

PQRTION

PLATE
- REEL
_}
I -
| 4
~DOTROA \
INBOARD Ancpn G
ANCHORAGE S Il '
' FLOORPAN
FRONT VIEW OF DUMMY
DRIVER DUMMY PASSENGER DUMMY
(mm) (mm)
PBU -- Top surface of alum. plate to 310 235
upper edge
PBL-- Top surface of alum. plate to 234 315
belt lower edge
LAP BELT TENSION - -
SHOULDER BELT TENSION 9 nwt 9 nwt
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Table 5

SEAT BELT PERFORMANCE ASSESSMENT TEST DATA

BELT LENGTH DATA: Driver Passenger
Shoulder belt length as measured
on Part 572 Dummy. 830 830
Lap belt length as measured
on Part 572 Dummy. 790 820
SHOULDER BELT SPOOL-OFF DATA:
As determined by film analysis. See Note See Note
As determined mechanically. N/A N/A
As determined electronically. N/A N/A
BELT STRETCH DATA:
Measured electronically between shoulder
belt load cell and the "D" ring. N/A N/A
Measured mechanically. N/A N/A

Note: The pretention device on the driver’s side retracted the belt approximately 2 inches. The belt then
spooled out 1 inch.

The pretension device on the passenger’s side retracted the belt approximately 1 inch. We were
unable to view belt spool-out.

3-7 8120-5



Figure 3

CAMERA POSITIONS FOR FRONTAL IMPACTS

NOTE: Camera Information Shown on Table 4

Fixed Collision Barrier
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Figure 4

VEHICLE TARGET LOCATIONS
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Figure 5

LOAD CELL LOCATIONS ON FIXED BARRIER

36 Load Cells
4 Rows
9 Columns
6 Groupings (6 cells/group)

Centerline —Ju

Fixed Barrier

ya Extension Assembly

| A
Plywood Face On
Steel Frame 457 mm
< 2108 mm +
1
A R I N B R [ T
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Front View

L Ground Surface

6 GROUPS OF 6 LOAD CELLS EACH

Group 4 Group 5 Group 6
C1 thru D3 C4 thru D6 C7 thru D9
Group 1 Group 2 Group 3
Al thru B3 A4 thru B6 A7 thru B9

The following data is presented in Appendix B:

1) Data from 36 individual load cells

) Total or Sum of 36 individual load cells
3) Data from 6 Groupings shown above (6 cells/group)
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Figure 6

VEHICLE ACCELEROMETER LOCATIONS

Top View

3018 ol

All dimensions are in millimeters

ACCELEROMETER DIRECTION
NUMBER* ACCELEROMETER LOCATION X Y Z
1 Left Rear Seat Crossmember -
2 Right Rear Seat Crossmember I
3 Top of Engine
4 Bottom of Engine
5 Right Disc Brake Caliper 174
6 Left Disc Brake Caliper v
7 Instrument Panel I
8 Left Rear Seat Crossmember I
9 Right Rear Seat Crossmember v

*The accelerometer pack number can be correlated with the vehicle response
data traces found in Appendix B.
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rigure 7

TEST VEHICLE MEASUREMENTS
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Table 8

ACCIDENT INVESTIGATION DIVISION DATA

FOR 56.3 KPH FRONTAL BARRIER IMPACT

Vehicle Make/Model/Body Style: 1993 Infiniti J30 4 -Door Sedan

Vehicle NHTSA No.:  MP5204 VIN: JNKAY21D9PM028312
Model Year: 1993 Build Date:  2/93 Test Date: 11/23/93
Vehicle Size Category:  Luxury Test Weight: 1864 Kgs

Vehicle Wheelbase: 2760 mm; Front Overhang: 1419 mm; Overall Width: 1770 mm
Collision Deformation Classification (CDC) Code: 12FDEW3

Crush Depth Dimensions;

Cl = 505 mm
= 539 mm
C3 = 570 mm
= 603 mm
C = 530 mm
C6 = 463 mm
Midpoint of D = Vehicle Centerline
Damage: (Longitud.)
Length of Damaged
Region: L= 1770 mm
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Section 4

SUMMARY OF RESULTS OF FMVSS 212, 219 (Partial) AND 301

"Windshield Mounting® FMVSS No. 212 Data
"Windshield Zone Intrusion” FMVSS No. 219 Data

"Fuel System Integrity” FMVSS No. 301

4-1
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Figure 8

FMVSS NO. 212 - "WINDSHIELD MOUNTING" DATA

DETAILS OF WINDSHIELD MOUNTING SUCH AS RETENTION METHOD, TRIM TYPE, ETC.:

Windshield is bonded in place and covered with 18 mm. molding.

FMVSS 212 REQUIREMENTS:

The Post-Test periphery retention amount must be at least 75% of the Pre-Test periphery measurement for vehicles
NOT equipped with automatic restraints, and 50% for each side of the windshield for vehicles equipped with
automatic restraint systems for front occupants,

FMVSS 212 TEST DATA

WINDSHIELD PERIPHERY

PRE-TEST (mm) POST-TEST(mm) % QOF RETENTION
RIGHT SIDE 2087.5 2087.5 100

LEFT SIDE 2087.4 2087.5 100

TOTAL 4175.0 4175.0 100

AREA OF RETENTION FAILURE:

DIMENSIONS

le

1140

1575
730

Clalw >

18

ZERO POINT (0,0)

FRONT VIEW OF WINDSHIELD

FAILURE DETAILS: None

i
i
i
i
1
i
i
i
i
INDICATE WIDTH OF MOLDING — l
1
i
i
1
i
1
i
i
i
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rigure ¥

FMVSS NO. 219 (PARTIAL) - "WINDSHIELD ZONE INTRUSION" DATA

PROTECTED ZONE LOWER EDGE REQUIREMENT:

The lower edge of the protected zone is determined by placing a 6.5" diameter rigid sphere weighing 15 pounds in
a position such that it simultaneously contacts the inner surface of the windshield and the top surface of the
instrument panel including padding. The locus of points is drawn on the inner surface of the windshield contacted
by the sphere across the width of the instrument panel. From the outermost contactable points extend the locus line
horizontally to the edges of the windshield, then draw a line on the inner surface of the windshield below and 1/2"
distant from the locus line. The LOWER EDGE OF THE PROTECTED ZONE is the longitudinal projection of
this line onto the outer surface of the windshield.

FMVSS 219 TEST DATA: (Dimensions in mm)

A DIMENSIONS
< > A 1140
B 440
C 1575
D 730
. . Emggxm‘ : E 475
K - F 540
ZERO POINT (0,0)
FRONT VIEW OF WINDSHIELD
DETAILS OF WINDSHIELD GLASS PENETRATION GREATER THAN 1/4": None
(Show location of penetration on the above sketch)
COORDINATES
X Y

badll Nl B
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Table 9

FMVSS NO. 301-75 "FUEL SYSTEM INTEGRITY" POST IMPACT TEST DATA

TEST VEHICLE NHTSA NO.:_MP5204

Vehicle Make/Model:__1993 Infiniti J30 4-Door Sedan

TEST DATE:

11/23/93

The test vehicle was filled from 92% to 94% of the manufacture’s "usable” capacity. The electric fuel pump was
operating if it will operate without engine operation. Two Part 572 anthropomorphic test devices were located at
each of the front designated seating positions.

TEST VEHICLE IMPACT TYPE:

FUEL SPILLAGE MEASUREMENT:

(tm. +5) + 25
SOLVENT SPILTLAGE DETAILS: None

. From impact until vehicle

. For next 25 minutes

X Frontal (35 mph)

Oblique (30 mph) with
contacting

deg. barrier face first

(driver/passenger) side

Rear Moving Barrier (30 mph)

Lateral Moving Barrier (20 mph)

motion ceases

For 5§ minute period after
vehicle motion ceases

ACTUAL MAX
ALLOWED
0 1 oz.
0 5 oz
0 1 0z./min
8120-5



1401 1V

FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

TEST PHASE: Vehicle NHTSA ID No.
MP5204
1. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:
Rollover Fixture 90 deg. Rotation Time
(Spec. Range = 1 to 3 minutes) 2 minutes 20 seconds
FMVSS 301 Position Hold Time + 5 minutes 00 seconds
TOTAL 7 minutes 20 seconds
Next whole minute interval 8 minutes 00 seconds
II. FMVSS 301 REQUIREMENTS:
(1) Time Period
First S min, from onset of rotation 6th min. 7th min. 8th min. if reqd.
(2) Maximum Allowable Solvent Spillage
5 ounces 1 ounce 1 ounce 1 ounce
III. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:
0 0 0 0

Note: Record spillage for whole minute intervals only as determined above.

IV. SOLVENT SPILLAGE LOCATION(S): None

8120-5



FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

Table 10

TEST PHASE: Vehicle NHTSA ID No.
MP5204

I. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90 deg. Rotation Time

(Spec. Range = 1 to 3 minutes) 2 minutes 30 seconds

FMVSS 301 Position Hold Time + 5 minutes 00 seconds

TOTAL 7 minutes 30 seconds

Next whole minute interval 8 minutes 00 seconds
II. FMVSS 301 REQUIREMENTS:
(1) Time Period

First S min. from onset of rotation 6th min. 7th min, 8th min. if reqd.
(2) Maximum Allowable Solvent Spillage
5 ounces 1 ounce 1 ounce 1 ounce
III. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:
0 0 0 0

Note: Record spillage for whole minute intervals only as determined above.

IV. SOLVENT SPILLAGE LOCATION(S): None

46
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‘lable 10

FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

TEST PHASE: Vehicle NHTSA ID No.
MP5204

IIII.—IIII
! "AJ_.‘J [PERSR

EE

I. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90 deg. Rotation Time

{Spec. Range = 1 to 3 minutes) 2 minutes 40 seconds
FMVSS 301 Position Hold Time + 5 minutes _ 00 seconds
TOTAL 7 minutes 40 seconds
Next whole minute interval 8 minutes 00 seconds

II. FMVSS 301 REQUIREMENTS:

(1) Time Period

First 5 min. from onset of rotation 6th min. 7th min. 8th min. if reqd.

(2) Maximum Allowable Solvent Spillage

S ounces 1 ounce 1 ounce 1 ounce

III. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:

0 0 0 0

Note: Record spillage for whole minute intervals only as determined above.

IV. SOLVENT SPILL.AGE LOCATION(S): None

4-7 8120-5




Table 10

FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

TEST PHASE: Vehicle NHTSA ID No.
MP5204
I. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:
Rollover Fixture 90 deg. Rotation Time
(Spec. Range = 1 to 3 minutes) 2 minutes 40 seconds
FMVSS 301 Position Hold Time + 5 minutes 00 seconds
TOTAL 7 minutes 40 seconds
Next whole minute interval 8 minutes 00 seconds
II.LFMVSS 301 REQUIREMENTS:
(1) Time Period
First 5 min. from onset of rotation 6th min. 7th min. 8th min. if reqd.
(2) Maximum Allowable Solvent Spillage
5 ounces 1 ounce 1 ounce 1 ounce
III. ACTUAL TEST VEHICLE SOLVENT SPILLAGE:
(] 0 0 0

Note: Record spillage for whole minute intervals only as determined above.

1V. SOLVENT SPILLAGE LOCATION(S): None
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Appendix A

PHOTOGRAPHS
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PHOTOGRAPHS

Figure  Title Page
Al PRE-TEST FRONT VIEW.......veevevurrnnrssesesenisesessesssesosessssens A3
A2 POST TEST FRONT VIEW......ovuvuerincnererenenenssnesesssenesssssssenses ' A4
A3 PRE-TEST LEFT SIDE VIEW........cveerevnneressensnserensersesesseressens A
A4 POST TEST LEFT SIDE VIEW........ooocueirrernnireersssessssesssrenens A6
AS PRE-TEST RIGHT SIDE VIEW.........coevrireuerrmeesressessssenenssnsaeses A7
A6 POST TEST RIGHT SIDE VIEW.......vevvevenmeereneserraesesessssesens A8
AT PRE-TEST RIGHT FRONT THREE-QUARTER VIEW.................. A9
A8 POST TEST RIGHT FRONT THREE-QUARTER VIEW................ A-10

A9 PRE-TEST LEFT REAR THREE-QUARTER VIEW............coevuenns A1
A-10 POST TEST LEFT REAR THREE-QUARTER VIEW............cc...... A-12
A-ll PRE-TEST WINDSHIELD VIEW.........oveunrvrnrssieessnresnnssessons A-13
A-12 POST TEST WINDSHIELD VIEW...........ocurrmrersrinsenseresserensons A-14
A-13 PRE-TEST ENGINE COMPARTMENT VIEW...........oovvevmrrereenens A-IS
A-14 FUEL CAP VIEW......ooovuemeeieeerensisesssessesssssssssssssssssssssasseses A-16
A-lS PRE-TEST FRONT UNDERBODY VIEW.........coocurvrurereereranens A-17
A-16 POST TEST FRONT UNDERBODY VIEW........coeverurvnrerincrnnens A-18
A-17 PRE-TEST FRONT SIDE UNDERBODY VIEW.........oovrvnivereerens A-19
A-18 POST TEST FRONT SIDE UNDERBODY VIEW..........ooveverunnens A-20
A-19 PRE-TEST REAR UNDERBODY VIEW..........oouvveimrinninnennnnn. A-21
A-20 POST TEST REAR UNDERBODY VIEW..........covurvirieerrnrnerenens A22
A2l PRE-TEST DRIVER POSITION VIEW...........ccceevreverenneernnsnennons A-23
A22 POST TEST DRIVER POSITION VIEW............cooveimneerieneerenene A24
A-23 POST TEST PASSENGER POSITION VIEW...........ccovruerremrusinns A2S
A-24 PRE-TEST DRIVER AND INTERIOR VIEW..........cooeiremerrennes A-26
A25 POST TEST DRIVER AND INTERIOR VIEW..........oovveveerenenens A-27
A2 POST TEST PASSENGER AND INTERIOR VIEW.............coecon... A-28
A27 IMPACT VIEW......covuerieerieieencnissscssrssssenssissossescsssssessessenes A-29
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Appendix B

VEHICLE, LOAD CELL BARRIER AND DUMMY RESPONSE DATA
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VEHICLE DATA

TEST NO. MP5204

FILTER CHANNEL CLASS

60
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CLASS
Head Accelerations
Chest Accelerations
Chest Displacements
Femur Forces
Belt Loads
Belt Displacements
Neck Forces

Neck Moments

TEST NO. MP5204

DUMMY DATA

FILTER CHANNEL

1000

180

60

600

60

180

1000

600

B-74

8120-5




(o9swr) awy, 0007 sse[D 1[I VS

8120

00¢ 06¢ 00¢ 0StT 001 0S 0 0¢-
] _ T _ T _ 0o1-

08-
09-
ob-

0¢-

=
SO
B-75

0¢

I H— S S | o

S S — — S T oo

S O — O A S T os

m m m m m m 00T

SW (708 © SO p69s- = UIN .
W oIl @ D 9991 =Xe X PeaH T 'sod
_ 0€T LLINLINI €66 - S# LSEL dVON



(vosum) o 000T $5°13 1311 AVS 7
&%
00€ 05z 007 01 00T 0 0 05:
_ i ! _ w ! 00T

08-

09-

ov-

$D
B-76

I 2O O P PSP — O@
R S S L U O P SO - Ow
m | m M m m o0
oasw (0878 ® SO G9'G- = WA .
29SW G6'€9 @ SO eV = XE\] A PEaH 1 'S0d

0€ LLINIANI €661 - S# LSHL dVON

Q




(oasur) suiy, 000T sse[D 19ty .m%m "

8120

00¢ 0S¢ 002 0ST 001 0S 0 0s-
] T T T ) T 001~

S S — T S S T dog-
SRS SO SRS S S o9

I T R A S A— AU 1ot

SO
B-77

oy

09

08

m m m m w 00
SW 8pZEl ® SO 96'€- = WA .
WoOp08 @ SO IEYT = XBN Z P¥sH [ Sod
0€f LLINLINI €661 - S# LSAL dVON



ll-'lll"-'lllllll'

(o3sur) ouurg, 000T sse[D I AVS m
&

00¢ Y4 007 0sT 001 0S 0 0¢-
I : : : !

; 0

01
........................ 0z
o€
b

0s

5D
B-78

09
0L
L S S SN S og

NSRS S — S A T V— T los

m m : i m : 001
03SW $9'6Z- ® SO SO° = U .
oasw £708 ® SO LLE9  =XEN UENNSSY PEeH 1 'S0d

0¢l LLINIANI €661 - S# LSHL dVON

\ y




00€

(o9swr) auy,

0S1 00T
T T

081 sse[) I8l VS

0 06~

................................... .................................. ................................... ................................ - 08-

; 001-

$O

B-79

)4

09

08

W LySL ©
S 89°CLT ©

SO VLS
$O TS'L

= U
= XBJA

X 194D 1 'sod

m 001

0¢l LLINIANI €661 - S# LSHL dVON

8120-5



08T sse[) 1 VS
(oasur) oswiy,

8120-5

00¢ 0S¢ 002 0S1 001 0s 0 0s:
* T _ _ T

SO
B-80

NPT U H— T S— T— Lo
e A AU SN S—— e o

R S — e A— o

m w w w w m 001
J95W 76'9C @ $D) 76°'9- = UIAl .
J9sW Q0T @ SO L0 = XeA] A 189UYD T 'sod
0€f ILINIANI €661 - S# 1Sd.L dVON

A _d




sse I n
(o9swr) sy, 081 Sse[D Il VS

8120

00¢ 0S¢ 002 0ST 00T 0¢S 0 0<-
_ _ T ] T T 001

N S S SN S W T Jog-

I A AU SO T oo

$D
B-81

NS OO, R SN — dow
S S A A S S S g

IR S T AN S S T log

w _ m m m M 001
SW 0909 ® SO SE'TI- = UIN .
SW 2608 @ SO LS'TT = XeN Z 1s34) 1 'sod
‘ 0¢l LLINIANI €661 - S# LSdL dVON




(oosur) auy, 081 SSEID AL VS 2

8120

00€ 05¢ 00¢ 0¢s1 001 0S 0 0¢-
I ! I T

! i 0

SN S S A W W R A — T dot
IS S— TR AU | W A SR A Loz
I T S H | H | o

l ................................... .................................. ............................... ................................... ................................ -ov

$O
B-82

E T T—— T 0 — SO T— os
09
0L

08

06

i i i i i i 001
2sW 9561~ ® SO €0° = U\ .
2OSW [pCL B SO 6VLS = Xe weynsay 159y 1 'sod

0€l LLINIANI €661 - S# LSH.L dVON

A | _d




S

(oaswr) sy, 08T sse[D 1M1 VS

8120

00¢ 0S¢ 002 oSt 00T 0S 0 0¢S:
T T T T

8040104
B-8&3

0¢

0¢

114

w m ; m m “
WwoIge8 @ - WU (9°LE- = UIN 0%
sw Gl ® 2 W gy = Xe]\ dsiq 159D T "sod
0€l LLINIANI €661 - S# LSTL dVON



009 sse[) Il gvs «
(oaswr) oy, &
=
0sT 00T 0S 0 0¢-~
00€ 0sc 00c : ; m : 0008-
| ................................... \ ................................................................ ................................ — QOON\I
0009-
0006-
000t~
73
g4
000¢€-
000¢2-
000T-
0
001
FW 5699 @ WMN 09TICE- = UIN

2sW pp9y @  WMWN ISTLL = XeJN Inwsg 3397 1 'S0d
0¢l LLINIANI €661 - §# 1.Sd1L dVON

A 4




(oasur) aw], 009 sse[D 13 VS %

S
=
00€ 0S¢ 00¢ 0ST 001 0S 0 0s-

T T T T T _ 0008-
NN S— A— e S L oooL
0009~
000S-
000t~

Z3

z A
000¢-

0002~

000T-

i i m m I
W GL'eS @  MN 0F0L9S- = WA 000
Wy ®  WN LETSS =XeA Inwag W3y T 'sod

0¢f LLINIANI €661 - S# LSdL dVON




(o9sw) ouy, 000T sse[D 1 gvs

8120-5

00€ 0SZ 002 0ST 001 0 -
_ _ _ 0S . 0-01-

00§-

00s

0001

WN
B-86

00S1

000¢

00s¢

000¢

005¢

W 769, ®  MMN TT96S- = UIN 000v
/SW 9/°0T @ WMN LTRTTT = XBN X }oaN Iaddn T 'sod
0€l ILINIANI €661 - S# LSHL dVON

h




Aooﬁcv awry, 000T sse[D Ia] VS %9

8120

00¢ 08¢ 00¢ oSt 00T 0 0 -
T _ T _ Mm ) 0 0001-

e T — —— S O S —— T L oos-

00§

0001

B-87

MN

I ................................... ................................... ................................... ................................... — Hoost
l ................................... .................................. ................................... — 1000z
.:s:s:z:s:z:sw ................................... W .................................. Ws:s;s;s:;;z;zwz;z:s:s;s:z:sW ................................... W ................................ H00¢sz
................................... .................................. ................................... ................................ 1 000¢

.:s:s:::s:s:sw ................................... W .................................. ws:z;s:s:s;z:zws:szs:zzszs:sw ................................... W ................................ -00s¢€

i “ i i i “
W o808 ®  WN €09LZ- = WA 0oo¥
W pO'ehl @ MWMN 6TYEL = XBN Aq ¥oaN 18ddn 1 'sod
: 0€f LLINIANI €661 - S# LSAL dVON



(oaswr) o], 000T sse[D 1] VS m
%
z 002 05T 001 0 0 oc-
T ) “ : ! _"m T 000T-
e e e e e e e e e e e P | QOWD
0
00§
0001
oost £ %

000¢

00§¢

000€

00s€

22SW GLPST @ WN YTE9T- = UWIN 0o0v
03sW GT'6L @ WMN 97°0€9T = XeN z,J ¥oaN 1addn 1 ‘sod
0€l LLINLINI €661 - S# LS3L dVON

h \ _




(oasur) auny, 009 sse[D I gvs

00¢ 0s¢ 007 oSt 001 0S 0 0¢-
T _ T T

W-MN

B-89

S— S— A S H— lop
SIS S — T A S S A dog

I S — A AU S S A os

i i i i i i
U 09T @ NN SS6 = UN 00t
I ZS'I0T @ W-WN $6'C1T = XBJ\ XA Y9oN Iaddn) 1 'sod

0€r LLINIINI €66T - S# LSAL dVON



Q

A 009 $5E1D 1310 AVS 2
=
00¢€ 0S¢ 00¢C 0€T 001 0s 0 0s-
m T _ _ T u 00T1-
08-
09-
ob-
N [
33
=

ov

09

08

“ 001

i
03sW 0097 ® WIMN 79°TC-
0oSW G/ TET @ WMAN €8°9€

AN oaN 1addpy 1 "sod

0€l LLINIANI €661 - §# LSHL dVON

i




(oaswr) sury, 009 sser) Ia] gVS 7

00¢ 0S¢C 002 0T 00T ]9 0 0S:
_ _ . _

T _ 00T-

108~

—09-

R R R R D E D B T S

- 0¥-

W-IMN

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

- 0¥

109

................................... ................................... ................................... ................................ - 08

I 6T¥ST ©® W-WN $8°¢- = U 00T
7S'1ST @ W-WN 0901 = Xe]\ Z]N 399N Iadd) T 'soqd

0¢l LLINIANI €661 - S# LSHL dVON

8120-

B-91




e — 09 sse[D 1931 AVS

8120-5

00€ o_mN owm o_ﬁ 2_: omm A_V 05 oz-

0
0002
000¥ mm
0009
0008

ssW php- @ WN oa.m.m = uN _ _ _ _ 00001

oS 8789 @ WN ObObL = XeW PECTIRE HoT 1 '50d

0€f LLINIANI €661 - S# 1LSdL dVON

A . _d




-

5

AOOmEv sy, 09 sse[D 191 VS ¥

8120

0g 5T ST 001 0 .
0 o_ omm o_ _ mm . w Omdcom-

0002

B-93

000y %

0009

0008

m | “ “ m m 0000T
W $8'98T @ WN 0626~ = WA )
o €z8L @ IWMN 9690SL = XB peOT 33g OSIO], [ "sod
. 0¢f LLINIANI €661 - S# LSAL dVON



(oosu) sy, 000T $SE[D 1911 HVS ¢

8120~

00¢ 0S¢ 00¢ 0ST 001 0S 0 0¢<:
_ m _ _ ) T 001-

08-
09-
ov-

0c-

==
5D
B-94

0¢

o

09

08

m m m w m m 00T
s 4008 ® SO 8TH- = U )
Joswm 7L9IZ ® SO 6€°TL = XeAl X PedH T 'SOd
0¢f ILINIANI €661 - S# LSdL dVON

N 4




00¢

(oaswr) sumy,

000T sse[d Il VS

0 0¢-

0ST 00T
T _

IR —— — S S —— S— SE— og-

::::::::;;::::::w ................................... W .................................. W::::::;:::::::::W::::::::;::::;:::W ................................... W ................................ ov
I S — T S S S— T— Lo

I —— T S T— N—— T los

T 0ot-

SO

B-95

W TL'6E @
sW 069¢ @

m
O 89°L-
$D 869

= UIAl
= XBJA

A PEB3H T 's0d

L 001

0¢l LLINIANI €661 - S# LSH.L dVON

8120-5



00¢

(oasur) sy,

0001 sse[) 1914 dVS

0 0s-

0S1 001
] _

XA S— SO S N N— T Loe-

_ 001-

$D

B-96

114

09

08

oasw /78T @
¥sW 9L°LL @

SO §9°9-
$D 1¥9°6C

= U
= XB]A

Z Pe3H ¢ 'sod

“ 001

0¢r LLINIANI €661 - S§# LSHL dVON

8120-5

_d




—

(99sur) auury, 000T sse[D I gVS %

8120

0o¢ Y4 00¢Z 0St 001 Y 0 ow&
T T T . _ T

01

0c

0¢

ov

$D
B-97

0s

09

0L

08

SRR S—— A—— NSRS S S——— A 1o

m n m : “ : 00T
MW L6 ® SO0 =N .
wogy's, ® SO 101§ =Xe HIBINSIY PeH T 'sod

0¢f LLINIANI €661 - S# LSHL dVON



(paswr) s, 081 sse[D Il AVS 3

00¢ 00¢ 05T 00T 0¢ 0 -
: ! T T ; OWOOT

I A o8-

09-

$O
B-98

oy
09
08
sosw 76, ® 5D SSL6- = UIN
oaswr gT'gLT @ SO ¢6'V = XB X 189D T 'sod

0¢l LLINIANI €661 - S# LS3.L dVON

illll




W IEV6 ©

s 80°0L

00¢

(oasur) sy,

081 sse[d It 9vVS

0S-

0T 001 0S¢
_ T

N O — T SRS S S T og-

001~

09-

ob-

SO
B-99

ov

09

08

®

i
$O 96°8-
SO TY01

= Ul
= XB\

A 1894D T 'sod

001

0¢f LLINIANI €661 - S# LSHIL dVON



(oastur) ouny, 08T sse[) I VS m
&0
0o0¢ 0ST 00¢ 0ST 001 0¢S 0 0s-
| T T _ _ _ ) 0071~
W B H
08
09-
)
QS
M

ob
09
08
“ w w : m 001
sasw [TTL @ SO 066 = WA .
saswl $0'0S @ SO IT0T = XE Z 134D T 50d

0€( LLINIANI €661 - §# LSHL dVON

A __d




AOOmEv UECV OwH mw&ﬂv kvwmhm m<m

8120-5

00¢ 0¢¢ 00T 0ST 00T 0< 0 0¢-
T m T _

) ) 0

I S A AR R T SR A dot
| ................................... .................................. .................................. .................................. ................................ -0z
I S T 0¢

e, ................................... ................................... .................................. ............................... ................................... ................................ -ov

5D
B-101

, ................................... ................................... .................................. ................................. ................................... ................................ dos
................................... .................................. ................................... ................................ 09
................................... .................................. ................................... ................................ doL
................................... .................................. ................................... ................................ los

SRR S — T S S S T los

w m m m m M 001
asw 80'8T- @ SO O = Ul
SW 9€7L ® SO TLLS = XBJN] uensay 1S3> ¢ 'sod

0¢f LLINIANI €661 - S# LSHL dVON




(oosur) sy, 08T sse[D 1Ly AVS

8120-5

00¢ 0sC 00¢ 0ST 001 0¢ 0 0<-
T T ; T T T 0s-

wu
B-102

0c
SN F — S S — S — T os

N S — T SR S——. N — T lop

W pp'cg @ W [9Pe- = Ul 0
s /90T ® - ww G¢ = XeN dsiq 1s94D ¢ 'sod
0€f LLINIINI €661 - S# LSHL dVON

A _d




(oaswr) sy, 009 sse) 19 VS

4 002 0ST 001 0S 0 05-
00€ om : _ : : m 2008-

000L-
0009-
0005~

000t~

WN

B-103

000¢-

000¢-

000T-

w _ _ m m i 000T
S GG'eL ®  WN 46095 = U ]
W L0'6C @  MMN 66'861 = XBJA] s Yo7 T 'sod
0¢r LLINIANI €661 - S# LSAL dVON



(o9sur) o] 009 sse) 1™ VS m
b
00¢ 0¢ 00T 0S1 00T 0S 0 0s-
I T T T T T wooow..
I S S—— SN S s S— 1 o00z-
OO O OOt SO OO O OO PR OSSOSO OPOOON S ................................ —0009-
e e g g S U RO PO SIS UU U ................................ — 0006~
000t
23
. &3
000¢-
000¢-
000T1-
0
o001

i
Jjesm $8°09 ®  WMN 95°€00F = U
2sW I¢ZC @ WN FP LT = XBN] Inwog W3y Z ‘sod
0€r ILINIANI €661 - S# LSHL dVON

A _d




~

000T sse[D 1M1 V'S

(o9sur) auy,

8120-5

00¢ 0S¢C 002 0ST 001 0§ 0 -
] T T T T OWOOOH-

00s-

00$

000T

00ST

N
B-105

I S A S S T 000z

008¢
S S S S F— A—— 1 o00¢

R R A SUSNS S S 1 once

i “ i i i i
S 9/'80 @® WN LEBIL- = WA 000¥
W pp'eEl @  WN 20°199 = XeN x4 ¥oaN 1addn) 7 sod
0€f LLINIANI €661 - S# ILSH.L dVON



0001 sse[) I_xINL gVS 7
(oaswr) auy,

8120

I 001 0 0-
00€ U 00Z 08 _ omm u -

00¢-

00s
000t

00st

mWN
B-106

000T

00sT

0oo€¢

00S¢

I
8
=

09sW 00'S0T @ MAN PL'L9T-
saswl gy, ® WN STIIZ = Xe A4 yooN 1oddn 7 'sod
0€L LLINIANI €661 - S# ISAL dVON

A . _d




(o9sur) aury, 000T sse[D I VS

€ 0sz 002 0ST 00T 0S 0 -
00 3 d _ m m 05 o1-

USRS SR A T N SO S Jooc-

00§

0001

MN

B-107

00ST

IR B H— S S T— ooz

S ................................ : OOWN

e I S SN S AR Joooe

005¢

W 76’19 ®  WN vT9ST- = UIN 000v
w 78 ® WNZ0'680T =Xe zq yooN 1eddn T 'sod
. 0€l ILINIANI €661 - S# LSHL dVON

8120-5




sse) 1 w
(oasur) ouny, 009 SSEL) 133t AVS 7
8

00¢ 0S¢ 00¢C 0st 001 0s 0 0s:
_ _ _ _ m T 0ot-

08-

e ~ ................................ - ocl

NN
B-108

S S— A— PSR S——— FR— o
R S S AU S S— AT oo

- ................................... ——— S S R —— A— o8

IsW €908 @ N-WMN Thvl- = UIN 00T
29sW R9'GTT @ JA-MWMN 00°CT = Xe]\ XA ¥oaN 1addn 7 'sod
0€f LLINIANI €661 - §# 1Sd.L dVON

A _d




(osswr) auy, 009 sse[D 1N JVS 9

8120-

00¢ 0S¢ 00T 0SstT 001 0s 0 -
T T T ! T T 2oot-

" M—— — S T F— S og-
S T — — S S N—— A oo

T T A— SO S — Loy

0¢-

=
W-IMN
B-109

0c

oy

09

08

: m : “ :
0 9¢6Tz ® NN S0SI- = UIN 00T
T Z€L9 @ WW-WN 6L°79 = XeN AN WoaN Iaddn 7 “sod
0Sr LLINIANI €661 - S# LSAL dVON



009 sse) I9L] JVS »

(oosur) aurf, S
b
00¢€ 0s¢C 00¢ 0ST 00T 0¢ 0 0s:
_ _ J T T T 001-
SR S T — AU SRR B T og-

W-ImN
B-110

09
08
001
oW GI'SPL @ IN-MN 86'8- = U
03SW /768 ® W-WN 0.9  =Xe ZIN 399N 12ddny T "sod

0¢f LLINIANI €661 - §# LS4.L dVON

_




(oasur) auny,

0§

09 sse[) It V'S

0 0¢:-

00¢ Y4
!

0ST 00T
! T

................................... . .................................. ................................... ................................ - Ooow

T 000¢-

000¢

000v

WN

0009

!
W g0~ @  MN I6°8-
T $0'6S ©® WMN €E°€T6S

T
= XBJA

peoT idg WSy 7 'sod

w 00001

0¢l LLINIANI €661 - S# LSHL dVON

8120-5

B-111



(o9swr) sy, 09 sse) 1AL HVS 2

8120-

0S2 00Z 0ST 001 0 -
i : m _ j _m m O 000z-

000¢

00oY

N
B-112

0009

0008

Joswr COP9T @  WMAN LO'80T- = UIA . 00001
2SI ?NNN @ §z womwa — xwz ﬁms u—um OmuO.H. N mOnm
0El LLINIANI €661 - S# 1SAdL dVON

B _d




Appendix C
PART 572B/E DUMMY CONFIGURATION

AND PERFORMANCE VERIFICATION DATA SHEETS

© -1 8120-5



Appendix C contains the results from certification tests performed on the 50th percentile male
anthropomorphic test devices utilized for this crash test. The results indicate that the dummies meet all of the
performance requirements of the six standard tests as specified in 49 CFR Part 572, Federal Register, Volume 42,

No. 25, dated February 7, 1977.

The tests were conducted at the Dummy Certification Test Facility of Calspan Corporation, Advanced

Technology Center. A summary of the test results, and Part 572 specifications are included in this Appendix.

Dummy serial numbers and certification dates are:

Serial No. Completion Date
45 9/25/93
150 11/2/93

Electronic Test Equipment

The complement of signal conditioning, recording and display equipment, in conjunction with dummy
certification testing, can be found in New Car Assessment and Standards Indicant Testing Final Report No. 6525-

V-1,

C-2 8120-5
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a g g

DUMMY CONFIGURATION DIMENSIONS

s V  ———
Z-AXxis
1.7 £+ 0.1 in. ref.
H—>{ j—
A
t
0
o Wrist T
L Pivot I
A —\E /Bolt i
l«— G A Knee f
Pivot J
"HY Point - G_i F Bolt
Y \ C vy X-Axis
. _/" A
Y-Ax1s 3.4 + 0.1 in.
ref.
D M
5.4 + 0.1 in. L
ref.
[ t——— N

L

J

‘Side View Front View
Note: Figure is referenced to the

erect seated position. The
curved lumbar does not allow
the Hybrid III to be positioned
in a perfect erect attitude.
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HYBRID III EXTERNAL DIMENSIONS

S/N 45 HUMANOID

DUMMY SERIAL NO. 45 DATE: 9/25/93
TEMPERATURE 20.5 DEG. C
RELATIVE HUMIDITY 51 %
LOCATION FOR CHEST CIRCUMFERENCE (AA) 429-434 mnm 432 mm
LOCATION FOR WAIST CIRCUMFERENCE (BB) 226-231 mm 228 mm
CHEST CIRCUMFERENCE (Y) 970-1001 mm 1000 mm
WAIST CIRCUMFERENCE (2) 815-866 mm 866 mm
CHEST DEPTH (0) 213-229 mm 213 mm
H-POINT HEIGHT (C) 84-89 mm 89 mm
H-POINT FROM SEAT BACK (D) 135-140 mm 137 mm
SKULL CAP TO BACKLINE (H) 41-46 nmm 43 mm
TOTAL SITTING HEIGHT () 879-889 mm 879 mm
THIGH CLEARANCE (F) 140-155 mm 147 mm
BUTTOCK KNEE LENGTH (K) 580-605 mm 602 mm
BUTTOCK POPLITAL LENGTH (N) 452-477 mm 475 mm
POPLITEAL LENGTH (L) 430-455 mm 447 mm
KNEE PIVOT HEIGHT (M) 485-501 mm 487 mnm
FOOT LENGTH (P) 252~267 mm 259 mm
FOOT BREADTH (W) 91-107 mm 101 mm
SHOULDER PIVOT FROM BACKLINE (E) 84-94 mnm 94 mm
SHOULDER BREADTH (V) 422-437 mm 426 mn
SHOULDER PIVOT HEIGTH (B) 505-521 mm 510 mm
ELBOW REST HEIGHT (J) 190-211 mm 195 mm
SHOULDER-ELBOW LENGTH (1) 330-345 mn 337 mm
BACK OF ELBOW TO WRIST PIVOT (G) 290-305 mm 292 mm
DUMMY MEETS SPECIFICATIONS

TECHNICIAN: IVAN MINKEWICZ
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CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT

HEAD DROP TEST

HYBRID IIX

DATE : 9/9/93
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 45 HEAD DROP CAL

TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 20 - 25 DEG. C 20.5 DEG. C
RELATIVE HUMIDITY 10% - 70% 51 %
PEAK RESULTANT ACCELERATION 225 - 275 G’S 231.3 G’S
PEAK LATERAIL ACCELERATION 15 G’S MAX 10.6 G’S
IS ACCELERATION CURVE
UNIMODAL? YES YES

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ

8120-5
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CALSPAN CORPORATION '
TRANSPORTATION RESEARCH DEPARTMENT -
NECK FLEXION TEST l
HYBRID III l
DATE : 9/24/93 6 AXIS NECK TRANSDUCER
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 45 CAL NECK FLEXION .
TEST PARAMETER SPECIFICATION TEST RESULTS l
TEMPERATURE 20.5-22.2 DEG. C 21 DEG. C )
RELATIVE HUMIDITY 10% - 70% 45 % I
IMPACT VELOCITY 24.8 - 25.7 KPH 24.9 KPH
10 MS 22.50 - 27.50 G’S 26.03 G’S l
PENDULUM "
20 MS 17.60 - 22.60 G’S 22.51 G'S
DECELERATION ;
30 MS 12.50 - 18.50 G’S 17.08 G’S l
MAX PENDULUM G’S ABOVE 30 MS 29 G’'S MAX 17.08 G’S )
DECELERATION -TIME CURVE l
DECAY TIME TO 5 G’S 34 - 42 MS 37.13 MS
D PLANE MAX 64 - 78 DEG. 72.93 DEG. I
ROTATION TIME 57 -~ 64 MS 57.88 MS
MOMENT ABOUT MAX 88 - 108 N-M 102.74 N-M
OCCIPITAL
CONDYLE TIME 47 - 58 MS 50.5 Ms
ROTATION ANGLE-TIME CURVE ,
DECAY TIME TO ZERO 113 - 128 MS 119.75 MS
POSITIVE MOMENT-TIME CURVE
DECAY TIME TO ZERO 97 - 107 MS 99.38 MS l
DUMMY COMPONENT MEETS SPECIFICATIONS l
TECHNICIAN IVAN MINKEWICZ l
C-6 8120-5 I



CALSPAN CORPORATION

TRANSPORTATION RESEARCH DEPARTMENT

NECK EXTENSION TEST
HYBRID III
DATE : 9/24/93 6 AXIS NECK TRANSDUCER
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 45 CAL NECK EXTENSION
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 20.5 - 22.2 DEG. C 20.5 DEG. C
RELATIVE HUMIDITY 10% - 70% 50 %
IMPACT VELOCITY 21.4 - 22.3 KPH 22.0 KPH
10 MS 17.20 - 21.20 G’S 17.71 G’S
PENDULUM
20 MS 14.00 - 19.00 G’S 16.78 G’S
DECELERATION
30 MS 11.00 - 16.00 G’S 15.0 G’S
MAX PENDULUM G’S ABOVE 30 MS 22 G’'S MAX 18.15 G’S
DECELERATION -TIME CURVE
DECAY TIME TO 5 G’S 38 - 46 MS 45.38 MS
D PLANE MAX 81 - 106 DEG. 90.83 DEG.
ROTATION TIME 72 - 82 MS 78 MS
MOMENT ABOUT MAX -80.0/-52.9 N-M -66.47 N-M
OCCIPITAL
CONDYLE TIME 65 - 79 MS 70.63 MS
ROTATION ANGLE-TIME CURVE
DECAY TIME TO ZERO 147 - 174 MS 158.5 MS
POSITIVE MOMENT-TIME CURVE ‘
DECAY TIME TO ZERO 120 - 148 MS 130.75 MS

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ
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CALSPAN CORPORATION

TRANSPORTATION RESEARCH DEPARTMENT

THORAX IMPACT TEST

HYBRID III
DATE : 9/9/93
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN 45 H.S. THORAX CAL
HIGH SPEED TEST
TEST PARAMETER TEST RESULTS
SPECIFICATION

TEMPERATURE 20.5 - 22.2 DEG. C 20.5 DEG. C
RELATIVE HUMIDITY 10% - 70% 48 %
PENDULUM VELOCITY 23.7 - 24.6 KPH 23.7 KPH
MAXIMUM DEFLECTION 64 - 73 mm 64.3 mm
MAXIMUM RESISTIVE FORCE 4804 - 5538 NEWTONS 5431 NEWTONS
INTERNAL HYSTERESIS 69% - 85% 72.2 %

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ
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CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
KNEE IMPACT TEST

HYBRID III
DATE : 9/9/93 KNEE: LEFT
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 45 KNEE 4.9 KGS CAL
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 20 - 25 DEG. C 20.5 DEG. C
RELATIVE HUMIDITY 10% - 70% 50 %
PROBE VELOCITY 7.5 - 7.7 KPH 7.68 KPH
PEAK KNEE IMPACT FORCE 4430 - 6965 N 4786 N
PROBE WEIGHT 4.9 KGS

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ
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CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
KNEE IMPACT TEST

HYBRID III
DATE : 9/9/93 KNEE: RIGHT
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 45 KNEE 4.9 KGS CAL
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 20 - 25 DEG. C 20.5 DEG. C
RELATIVE HUMIDITY 10% - 70% 50 %
PROBE VELOCITY 7.5 - 7.7 KPH 7.68 KPH
PEAK KNEE IMPACT FORCE 4430 - 6965 N 4781 N
PROBE WEIGHT 4.9 KGS

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ

- C-10 8120-5
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INSTRUMENT CALIBRATION INFORMATION

NHTSA DUMMY I.D. NUMBER: 45

A. DUMMY INSTRUMENTS

SERIAL DATE LAST |DATE OF NEXT
MFG NUMBER CALIBRATED | CALIBRATION
1. HEAD ACCELEROMETER
HX LONGITUDINAL ENDEVCO ADMBS 9/93 3/94
HY LATERAL ENDEVCO ADL44 9/93 3/94
HZ VERTICAL ENDEVCO AC2J3 9/93 3/94
2. CHEST ACCELEROMETER
CX LONGITUDINAL ENDEVCO ADMB6 9/93 3/94
CY LATERAL ENDEVCO AC209 9/93 3/94
CZ VERTICAL ENDEVCO ADL98 9/93 3/94
3. FEMUR LOAD CELLS
LEFT SIDE GSE 951 11/93 5/94
RIGHT SIDE GSE 952 11/93 5/94
B. CALIBRATION LABORATORY
INSTRUMENTS
SERIAL DATE LAST |DATE OF NEXT
MFG NUMBER CALIBRATED | CALIBRATION
1. PENDULUM ACC. CEC A160 6/93 12/93
2. TEST PROBE
ACCELEROMETER CEC Ale1l 6/93 12/93

C-11
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HYBRID III EXTERNAL DIMENSIONS

S/N 150 HUMANOID

DUMMY SERIAL NO. 150 DATE: 11/2/93
TEMPERATURE 20.5 DEG. C
RELATIVE HUMIDITY 36 %
LOCATION FOR CHEST CIRCUMFERENCE (AA) 429-434 mm 431 mm
LOCATION FOR WAIST CIRCUMFERENCE (BB) 226-231 mm 228 mm
CHEST CIRCUMFERENCE (Y) 970-1001 mm 998 mm
WAIST CIRCUMFERENCE (2) 815-866 mm 863 mm
CHEST DEPTH (0) 213-229 mm 213 mm
H-POINT HEIGHT (C) 84-89 mm 88 mm
H-POINT FROM SEAT BACK (D) 135-140 mm 137 mm
SKULL CAP TO BACKLINE (H) 41-46 mm 43 mm
TOTAL SITTING HEIGHT (A) 879-889 mm 881 mm
THIGH CLEARANCE (F) 140-155 mm 142 mm
BUTTOCK KNEE LENGTH (K) 580-605 mm 591 mm
BUTTOCK POPLITAL LENGTH (N) 452-477 mm 470 mm
POPLITEAL LENGTH (L) 430-455 mm 452 mm
KNEE PIVOT HEIGHT (M) 485-501 mm 500 mm
FOOT LENGTH (P) 252-267 mm 259 mm
FOOT BREADTH (W) 91-107 mm 96 mm
SHOULDER PIVOT FROM BACKLINE (E) 84-94 mm 94 mm
SHOULDER BREADTH (V) 422-437 mm 429 mn
SHOULDER PIVOT HEIGTH (B) 505~521 mm 513 mm
ELBOW REST HEIGHT (3) 190-211 mm 208 mm
SHOULDER-ELBOW LENGTH (1) 330-345 mm 337 nm
BACK OF ELBOW TO WRIST PIVOT (G) 290-305 mm 292 mm

DUMMY MEETS SPECIFICATIONS
TECHNICIAN: IVAN MINKEWICZ
c-12 8120-5



CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
HEAD DROP TEST

HYBRID III

DATE : 9/23/93
CALSPAN SEQUENTIAL NUMBER 2 HY3 SN: 150 HEAD DROP CAL

TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 20 - 25 DEG. C 20.5 DEG. C
RELATIVE HUMIDITY 10% - 70% 53 %
PEAK RESULTANT ACCELERATION 225 - 275 G’S 254.9 G’S
PEAK LATERAL ACCELERATION 15 G’S MAX 9.8 G’S
IS ACCELERATION CURVE
UNIMODAL? YES YES

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ
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CALSPAN CORPORATION

TRANSPORTATION RESEARCH DEPARTMENT

NECK FLEXION TEST

DATE : 11/2/93

CALSPAN SEQUENTIAL NUMBER 2

HYBRID III

6 AXIS NECK TRANSDUCER

HY3 SN:150 CAL

NECK FLEXION

TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 20.5-22.2 DEG. C 20.5 DEG. C
RELATIVE HUMIDITY 10% - 70% 35 %
IMPACT VELOCITY 24.8 - 25.7 KPH 25 KPH

10 MS 22.50 - 27.50 G’S 25.77 G’'S
PENDULUM
20 Ms 17.60 - 22.60 G’S 20.83 G’S
DECELERATION
30 MS 12.50 - 18.50 G’S 16.96 G’S
MAX PENDULUM G’S ABOVE 30 MS 29 G’'S MAX 16.96 G’S
DECELERATION -TIME CURVE
DECAY TIME TO 5 G’S 34 - 42 MS 40.25 MS
D PLANE MAX 64 - 78 DEG. 70.12 DEG.
ROTATION TIME 57 - 64 MS 60.5 MS
MOMENT ABOUT MAX 88 - 108 N-M 103.2 N-M
OCCIPITAL
CONDYLE TIME 47 -~ 58 MS 53.25 MS
ROTATION ANGLE-TIME CURVE
DECAY TIME TO ZERO 113 - 128 MS 120.38 MS
POSITIVE MOMENT-TIME CURVE
DECAY TIME TO ZERO 97 - 107 MS 97.88 MsS
DUMMY COMPONENT MEETS SPECIFICATIONS
TECHNICIAN IVAN MINKEWICZ
C-14 §120-5



TRANSPORTATION RESEARCH DEPARTMENT

DATE : 11/2/93

CALSPAN CORPORATION

NECK EXTENSION TEST

CALSPAN SEQUENTIAL NUMBER 2

HYBRID IIX

6 AXIS NECK TRANSDUCER

HY3 SN:150 CAL

NECK EXTENSION

TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 20.5 - 22.2 DEG. C 20.5 DEG. C
RELATIVE HUMIDITY 10% - 70% 34 %
IMPACT VELOCITY 21.4 - 22.3 KPH 22.16 KPH

10 MS 17.20 - 21.20 G'’S 18.13 G’S
PENDULUM
20 MS 14.00 - 19.00 G’S 16.66 G’S
DECELERATION
30 MS 11.00 - 16.00 G’S 13.99 G’S
MAX PENDULUM G’S ABOVE 30 MS 22 G'S MAX 15.53 G’S
DECELERATION -TIME CURVE
DECAY TIME TO 5 G’S 38 - 46 MS 46 MS
D PLANE MAX 81 - 106 DEG. 92.25 DEG.
ROTATION TIME 72 - 82 MS 74.88 MS
MOMENT ABOUT MAX -80.0/-52.9 N-M =79.78 N-M
OCCIPITAL
CONDYLE TIME 65 ~ 79 MS 69.38 MS
ROTATION ANGLE-TIME CURVE
DECAY TIME TO ZERO 147 - 174 MS 152.5 MS
POSITIVE MOMENT-TIME CURVE
DECAY TIME TO ZERO 120 - 148 MS 128 MS

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN

IVAN MINKEWICZ

C-15

8120-5




DATE : 9/22/93

CALSPAN SEQUENTIA

CALSPAN CORPORATION

TRANSPORTATION RESEARCH DEPARTMENT

THORAX IMPACT TEST

L. NUMBER 2

HYBRID III

HY3 SN 150

H.S. THORAX

CAL

TEST PARAMETER

HIGH SPEED TEST

TEST RESULTS

SPECIFICATION
TEMPERATURE 20.5 - 22.2 DEG. C 21 DEG. C
RELATIVE HUMIDITY 10% - 70% 50 %
PENDULUM VELOCITY 23.7 - 24.6 KPH 23.7 KPH
MAXIMUM DEFLECTION 64 - 73 mn 65.5 mn

MAXIMUM RESISTIVE

FORCE

4804 - 5538 NEWTONS

5471 NEWTONS

INTERNAL HYSTERES

Is

69% - 85%

75.1 %

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN

IVAN MINKEWICZ
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CALSPAN CORPORATION

TRANSPORTATION RESEARCH DEPARTMENT

KNEE IMPACT TEST

HYBRID III
DATE : 10/21/93 KNEE: LEFT
CALSPAN SEQUENTIAL NUMBER 2 HY3 SN: 150 KNEE 4.9 KGS CAL
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 20 - 25 DEG. C 21 DEG. C
RELATIVE HUMIDITY 10% - 70% 41 %
PROBE VELOCITY 7.5 - 7.7 KPH 7.68 KPH
PEAK KNEE IMPACT FORCE 4430 - 6965 N 4892 N

PROBE WEIGHT 4.9 KGS

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ
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CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
KNEE IMPACT TEST

HYBRID III
DATE : 10/21/93 KNEE: RIGHT
CALSPAN SEQUENTIAL NUMBER 2 HY3 SN: 150 KNEE 4.9 KGS CAL
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 20 - 25 DEG. C 21 DEG. C
RELATIVE HUMIDITY 10% - 70% 41 %
PROBE VELOCITY 7.5 = 7.7 KPH 7.68 KPH
PEAK KNEE IMPACT FORCE 4430 - 6965 N 5048 N
PROBE WEIGHT 4.9 KGS

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ

C-18 8120-5




INSTRUMENT CALIBRATION INFORMATION

NHTSA DUMMY I.D. NUMBER: 150
A. DUMMY INSTRUMENTS
SERIAL DATE LAST |DATE OF NEXT
MFG NUMBER CALIBRATED | CALIBRATION
1. HEAD ACCELEROMETER
HX LONGITUDINAL ENDEVCO A39J 9/93 3/94
HY LATERAL ENDEVCO A33F 9/93 3/94
HZ VERTICAL ENDEVCO A27F 9/93 3/94
2. CHEST ACCELEROMETER
CX LONGITUDINAL ENDEVCO A12C 9/93 3/94
CY LATERAL ENDEVCO A60C 9/93 3/94
CZ VERTICAL ENDEVCO A84G 9/93 3/94
3. FEMUR LOAD CELLS
LEFT SIDE GSE 954 11/93 5/94
RIGHT SIDE GSE 955 11/93 5/94
B. CALIBRATION LABORATORY
INSTRUMENTS
SERIAL DATE LAST |DATE OF NEXT
MFG NUMBER CALIBRATED | CALIBRATION
1. PENDULUM ACC. CEC A160 6/93 12/93
2. TEST PROBE
ACCELEROMETER CEC Al61 6/93 12/93

C-19
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Appendix D

DUMMY, VEHICLE AND LABORATORY INSTRUMENT CALIBRATION
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VEHICLE OWNER’S MANUAL OCCUPANT RESTRAINT SYSTEM INSTRUCTIONS
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