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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.
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Section 2

SUMMARY OF TEST MP0106

A load cell barrier consisting of 36 load cells was impacted by a 1993 Chevrolet Camaro 2-Door Hatchback at
a velocity of 56.9 kph. The test was performed at the Calspan Corporation Advanced Technology Center on
August 24, 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. 150) and the right-front passenger ATD (Serial No. 245) were
used in one previous test (MR0300). Injuring criteria were not exceed in test MR0300. Certification details, along

with instrumentation calibration data, are found in Appendix C.

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. Position #2 - Upper Neck Fx and Position #1 - Belt
Elongation did not record accurately. The following data channels contain intermittent data spikes:

Position #1 - Head Y
Position #1 - Head Z
Position #1 - Head Resultant
Position #1 - Right Femur
Position #2 - Upper Neck Fx
Position #2 - Upper Neck Fy
Position #2 - Upper Neck Fz
Position #2 - Left Femur
Position #2 - Right Femur

Vehicle Accelerometer #4 is not accurate after 100 mSec.

2-1 8120-2



The driver’s head struck the airbag; the HIC was 308.3. The maximum chest deceleration over 3 milliseconds
was 40.3 g’s and maximum chest deflection was 39.3 mm. Femur loads were 3678.6 newtons on the left femur

and 2072.0 newtons on the right femur.
The right front passenger’s HIC was 402.6. Maximum chest deceleration over 3 milliseconds was 41.5 g’s

and maximum chest deflection was 33.9 mm. Femur loads were 3086.0 newtons on the left and 2295.2 newtons

on the right.
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Table 1

GENERAL TEST AND VEHICLE DATA

Vehicle Year/Make/Model/Body Style:

1993 Chevrolet

Camaro 2-Door Hatchback

NHTSA Test No.: MPO0106 VIN.: 2G1FP225XP2127971

Body Color: Red Date of Manufacture: 6/93

Date Received:  7-6-93

Odometer Reading:  27.3 Km

Engine: . _6_ Cylinders; & C.I.D.; i Liters; T CcC
_X_ Gas; T Diesel; et Turbocharged
__X__ Longitudinal; T Transverse

Transmission: _4_ Speed; - Manual; _X_ Automatic; L Overdrive

Final Drive: T Front Wheel; L Rear Wheel; il Four Wheel

Accessories: __X_ AlC; L P/S; __X_ P/B; e P/wdo

X  Tilt Wheel; ---  P/seats; X  Cruise Control  --- Other

Type of Occupant Restraint:

3-point restraint system with supplemental driver and passenger airbags.

DATA RECORDED FROM VEHICLE’S TIRE PLACARD:

Tire Pressure (at capacity): Front 207 kPa, Rear 207 kPa

Recommended Tire Size:  P215/60R16

Recommended Cold Tire Pressure: Front 207 kPa, Rear 207 kPa

Tires on Vehicle: P215/60R16 Manufacturer:  Goodyear

Number of Occupants: __2__ Front; L Rear; il 3rd Seat; _4_ TOTAL
Type of Front Seats: L Bucket; - Bench; - Split Bench

Type of Front Seat Back: - Fixed; i Adj. with X Lever T Rot. Knob
Vehicle Capacity Weight (VCW) = 318 kgs. (A)

No. of Occupants x 68 kgs. = 272 kgs. (B)

Rated Cargo and Luggage Weight (RCLW) A-B = 46 kgs.

GVWR 1857 kgs. GAWR: Front 933  kgs. Rear 924  kgs.

2-3
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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 = 444 kgs. Right Rear = 340

Left Front = 417 kgs. Left Rear = 345

TOTAL FRONT WEIGHT = 861  kgs. ( 56 % of Total Vehicle Weight )
TOTAL REAR WEIGHT = 685  kgs. ( L % of Total Vehicle Weight )
TOTAL DELIVERED WEIGHT = 1546  kgs.

CALCUILATION FOR TARGET TEST WEIGHT:

UDW = Unloaded Delivered Weight 1546  kgs.

VCW = Vehicle Capacity Weight 318  kes.

DSC = Designated Seating Capacity 4

RCLW = VCW - 68 (DSC) = 46  kgs.

Target Test Weight = UDW + RCLW + (2 dummies x 76 kgs./ dummy)

Target Test Weight = 1744 kgs.

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 44 KGS CARGO:

Right Front = 454  kgs. Right Rear = 417  kgs.

Left Front = 454  kgs. Left Rear = 413 kgs.

TOTAL FRONT WEIGHT = 908  kgs. ( 52 % of Total Vehicle Weight )
TOTAL REAR WEIGHT = 830  kgs. ( 48 % of Total Vehicle Weight )
TOTAL TEST WEIGHT = 1738 kgs.

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

VEHICLE ATTITUDE (all dimensions in mm):

Delivered Attitude:  RF 709 LF 719 RR 725 LR 729
Test Attitude: RF 702 LF 710 RR 682 LR 685
Wheel Base: 2566 mm.; C.G. = 1232  mm. rearward of front wheel C/L

Remarks:  Rear deck lid was removed to achieve test weight. 54.6 liters of Stoddard solution was placed in

the fuel tank. o

2-4
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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:  August 24, 1993 Time of Test:  12:45
Ambient Temperature: 26.1 ° C at impact area

Temperature in Occupant Compartment: 21.1 °C

Windshield Molding Temperature: 21.1 °C
Required Impact Velocity Range: 555 o 57.1  kph
Impact Velocity: primary = 56.9  kph, secondary = 56.8  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 4615 C, 4885 4600
Post-test = R 4195 C. 4385 L 4085
Crush =R 420 C. 500 L 515

Distance from front of test vehicle to point of impact:

R 140 C. 20 L 225
VISIBLE DUMMY CONTACT POINTS;
Driver Passenger

Head face with airbag center face with airbag
Chest with airbag with airbag
Abdomen with lower steering wheel rim no contact
Left Knee lower dash glove box door
Right Knee lower dash glove box door

8120-2



Table 1

GENERAL TEST AND VEHICLE DATA (cont’d)

Eront Rear
Door Opening closed/operable closed/operable N/A N/A
Eront Rear
Seat Movement Left Right Left Right
Seat Back Failure None None N/A N/A
Seat Shift (mm.) 0 0 N/A N/A
Glazing Damage
Backlight/Windshield: The windshield sustained stress fractures but remained intact.
Other Notable Impact Effects:  The steering column stroked.
2-6 8120-2
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Section 3

OCCUPANT AND VEHICLE INFORMATION

Dummy Injury Criteria Data Summary
Dummy Positioning Data

Seat Belt Performance Assessment Data
Camera Locations

Vehicle Target Locations

Load Cell Barrier Data

Vehicle Accelerometer Data

Test Vehicle Measurements
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NHTSA No.:  MP0106

Table 2

DUMMY INJURY CRITERIA VALUES

Vehicle:

1993 Chevrolet Camaro 2-Door Hatchback

MAXIMUM HEAD ACCELERATION (g’s)

X Y Z R
Position #1 - Driver -42.1 -11.2 -18.2 42.9
Position #2 - Passenger 45.4 4.6 29.5 53.4
MAXIMUM CHEST ACCELERATION (g’s)
X Y y R*
Position #1 - Driver -41.3 -5.8 -22.9 40.3
Position #2 - Passenger -40.6 22.2 24.2 41.5

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

in duration.

MAXIMUM FORCE - FEMUR LOAD (nwt)

LEFT FEMUR RIGHT FEMUR
Position #1 - Driver 3678.6 2072.0
Position #2 - Passenger 3086.0 2295.2

MAXIMUM FORCE - SEAT BELT LOADS (nwt)

SHOULDER STRAP LAP STRAP LAP STRAP

UPPER BELT LOAD RIGHT BELT LOAD LEFT BELT LOAD
Position #1 - Driver 5623.8 - 5963.7
Position #2 - Passenger 7542.5 6355.2 ———

HEAD INJURY CRITERIA (HIC)
Average Acceleration
HIC#** t, (mSec) t, (mSec) t tot,

Position #1 - Driver 308.3 73.68 109.56 37.47
Position #2 - Passenger 402.6 70.44 106.32 41.69

*#¥ HIC is as defined in FMVSS 208. The maximum time interval from t, to t; 1s 36 mulliseconds.

8120-2



Table 3

HYBRID IIT NECK AND CHEST DATA SHEET

Vehicle Year/Make/Model/Body Style:

1993 Chevrolet Camaro 2-Door Hatchback

Vehicle NHTSA No.: MPO106 Test Date:  August 24, 1993
MAXIMUM DRIVER DUMMY PASSENGER DUMMY
VALUES ID # : 150 ID # : 245
Neck Load X ( nwt) 621.2 580.0
Neck Load Y ( nwt ) 245.0 -222.0
Neck Load Z ( nwt ) 1710.0 1974.0
Neck Moment X ( nwt-m ) 22.4 15.8
Neck Moment Y ( awt-m ) 47.4 45.5
Neck Moment Z ( nwt-m ) 23.6 -19.6
Chest Deflection X (mm.) 39.3 33.9
Time of Max. Occurrence (msec ) 113.2 103.4

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

3-3
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Figure 1

DUMMY MEASUREMENT FOR FRONT SEAT PASSENGERS

AD - Armto Door
HD - H-Pointto

Door
HR - Headto
Side Header
HS - Headto
Side Window

KK - Knee to Knes
______ SHY- Strikerto

: ~H H-Point
(Y Direction)

4

Seat Back Angle Line —:\—

STRIKER

Chest to Dash

Steering Wheel to Chest
HH -  Head to Header

HW - Head to Windshield

HZ -  Head to Roof

KDA-  Knee to Dash Angle
KDL- Left Knee to Dash

KDR-  Right Knee to Dash

NA - Nose to Rim Angle -
NR - Noseto Rim T
PA -  Pelvic Angle

RA - Rimto Abdomen

SA -  Seat Back Angle j€—— VERTICAL
SCA-  Steering Column Angle TRANSVERSE
SH -  Striker to H-Point |

SK -  Striker to Knee

ST -  Striker to Head

SWA-  Steering Wheel Angle
TA -  Tibial Angle

WA - Windshield Angle

T B —1

VERTICAL LONGITUDINAL PLANES
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Table 4

FRONT SEAT OCCUPANT MEASUREMENTS

DRIVER (Serial # 150)

PASS. (Serial # 245)

WA° 19° 19°

SWA° 72 N/A

SCA° 18° N/A

SA° 26° 26°

HZ 137 mm 154 mm

HH 313 mm 340 mm

HW 610 mm 638 mm

HR 122 mm 167 mm

NR 353 mm Angle | 10° N/A

CD 464 mm 499 mm

CS 241 mm N/A

RA 174 mm N/A

KDL 190 mm Angle (KDA) 45° 165 mm
KDR 185 mm 166 mm Angle (KDA) | 46°
PA° 22 25°

TA° 2% 35°

KK 260 mm 286 mm

ST 622 mm Angle | 46° 560 mm Angle | 47°
SK 986 mm Angle | 99° 956 mm Angle | 98°
SH 624 mm Angle | 110° 591 mm Angle | 114°
SHY 236 mm 216 mm

HS 300 mm 310 mm

HD 195 mm to door pocket 121 mm to door pocket
AD 116 mm 109 mm

35




Figure 2

SEAT BELT POSITIONING DATA

SEAT BELT POSITIIONING DATA

DUMMY'S CENTERLINE

SHOULDER
BELT
PORTION

BUCKLE
ASSEMBLY

1/8" THICK
ALUMINUM
PLATE

INBOARD
ANCHORAGE

'D'RING

FLOORPAN

FRONT VIEW OF DUMMY

DRIVER DUMMY PASSENGER DUMMY
(mm) (mm)

PBU -- Top surface of alum. plate to 360 340

upper edge
PBL-- Top surface of alum. plate to 275 242

belt lower edge
LAP BELT TENSION retractor retractor
SHOULDER BELT TENSION retractor retractor
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SEAT BELT PERFORMANCE ASSESSMENT TEST DATA

BELT LENGTH DATA:

Belt length from trim panel exit
to bolt hole anchor point for
continuous webbing systems.

Shouider belt length as measured
on Part 572 Dummy.

Lap belt length as measured
on Part 572 Dummy.

SHOULDER BELT SPOOL-OFF DATA:

As determined by film analysis.
As determined mechanically.

BELT STRETCH DATA:

Measured electronically between shoulder

belt load cell and the "D" ring.

Measured mechanically.

Table 5

3-7

Driver Passenger
N/A N/A
1091 mm 1075 mm
582 mm 672 mm
51 mm N/A
56 mm 92 mm
N/A 31 mm/M
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Figure 3

CAMERA POSITIONS FOR FRONTAL IMPACTS

A

@ @ COVERED PHOTO PIT

v CONCRETE PAD

( TEST | | MONORAIL
e ____mm_{__———— - ek

VEH. | | i

TOW ROAD

TOP VIEW @ %
Bl
@ REAL TIME CAMERA

CAMERA FRAME RATES:
#1 =24 fps
All Others = 1,000 fps

MONORAIL

| LEFT SIDE VIEW
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Figure 4

VEHICLE TARGET LOCATIONS
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36 Load Cells
4 Rows
9 Columns
6

Figure 5

LOAD CELL LOCATIONS ON FIXED BARRIER

Groupings (6 cells/group)

Centerline -

Fixed Barrier

yau Extension Assembly

]
Plywood Face On +
Steel Frame 457 mm
- 2108 mm > +
1
C N N N
| D1 D2 D3 []! D4 D§ D6 | | D7 D8 D9 |
| I ' I ' |
| T ; 1l T
c1 | c2 | c3 }; ca | cs | cefjct | cg | oo {
984 mm S SR S| EPPPY F TP S O A
A N ik i ] e
81 | B2 | B3 ;: B | 85 | Bo t| B7 | B8 | BO !
| 1y I l ' N
: il ! T :
v Al | A2 | A3 'lj a4 | A5 | a6 : AT | A8 | A9 !
(D DI IR ' I________L_________, [ I [T \
|
? I ‘L Ground Surface
Front View
66 mm
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 Ad thru B6 A7 thru B9

The following data is presented in Appendix B:

(D Data from 36 individual load cells
2) 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

-— 1219 —I
- 1351 -

> 1181 <& Top View

|
n 512 ‘

lenns s e B

< 3138

et 3318 >

All dimensions are in millimeters

All dimensions are in millimeters

ACCELEROMETER LOCATION
NUMBER* ACCELEROMETER LOCATION X Y Z
1 Left Rear Seat Crossmember v
2 Right Rear Seat Crossmember v
3 Top of engine v
4 Bottom of engine v
5 Right Disc Brake Caliper v
6 Left Disc Brake Caliper v
7 Instrument Panel v
8 Left Rear Seat Crossmember v
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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Figure 7

TEST VEHICLE MEASUREMENTS

REAR DATUM REFERENCE

TO EDGE OF DOOR

o \ ~| (EVEN NUMBER FOR
LENGTH OF ’ R4 5> S RIGHT SIDE AND
ENGINE BLOCK »& 0 EIE)'?TNSL:II;AEB)ER FOR

TO TRAILING EDGE
BEHIND DOOR
(RIGHT/LEFT SIDE)

TO LEADING EDGE
<IN FRONT OF DOOR
{RIGHT/LEFT SIDE)

X19,20
(RIGHT/LEFT SIDE)

TO HEADLINER

/ /
CENTER OF \X18
STEERING
con_umm—-_a/. ‘ ,
1Y = d
P g E‘l 1 ”l’ 0
X17 F =T

TO ‘A’ POST

REAR DATUM

/ X12,13
REFERENCE AT

! X14.15 CENTER OF REAR
X16 BUMPER

TO STEERING COLUMN TO BOTTOM OF
‘A’ POST
(RIGHT/LEFT SIDE)
TO FIREWALL (RIGHT/LEFT SIDE)

HBY 7 =
\\[§=,— Yenat @
3 A
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Table 8
ACCIDENT INVESTIGATION DIVISION DATA

FOR 56.3 KPH FRONTAL BARRIER IMPACT

Vehicle Make/Model/Body Style: 1993 Chevrolet Camaro 2-Door Hatchback

Vehicle NHTSA No.:  MP0106 VIN:  2GI1FP225XP2127971
Model Year: 1993 Build Date:  6/93 Test Date:  8/24
Vehicle Size Category:  Mid-size Test Weight: 1738 Kgs
Vehicle Wheelbase: 2566 mm; Front Overhang: 1613 mm; Overall Width: 1883 mm
Collision Deformation Classification (CDC) Code: 12 FDEW2

Crush Depth Dimensions;

Cl = 415 mm

C2 = 475 mm

C3 = 505 mm

C4 = 463 mm

C5 = 485 mm

C6 = 522 mm
Midpoint of D = Vehicle Centerline
Damage: (Longitud.)
Length of Damaged 1883 mm
Region: L=

8120-2



S : [

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 20 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) % OF RETENTION
RIGHT SIDE 2320 2320 100
LEFT SIDE 2320 2320 100
TOTAL 4640 4640 100
AREA OF RETENTION FAILURE:
INDICATE WIDTH OF MOLDING — DIMENSIONS
A 1250
' B 1930
C 730
C D 20

ZERO POINT (0,0)

FRONT VIEW OF WINDSHIELD

FAILURE DETAILS: NONE

8120-2
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Figure 9

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, thea 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)

DIMENSIONS
e
A 1250
A
B 400
C 1930
D
D 730
E 516
F 666
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
1.
2.
3.
4.
8120-2
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Table 10

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

TEST VEHICLE NHTSA NO.:_MP0106

Vehicle Make/Model: 1993 Chevrolet Camaro 2-Door Hatchback

TEST DATE: 8/24/93

TEST VEHICLE IMPACT TYPE: X Frontal (35 mph)

Oblique (30 mph) with
contacting

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.

deg. barrier face first

(driver/passenger) side

Rear Moving Barrier (30 mph)

Lateral Moving Barrter (20 mph)

FUEL SPILLAGE MEASUREMENT:

1. From impact until vehicle
motion ceases

2. For 5 minute period after
vehicle motion ceases

3. For next 25 minutes

(ty +5) + 25

SOLVENT SPILLAGE DETAILS: None

ACTUAL MAX
ALLOWED
0 1oz
0 Soz
0 1 oz/min
8120-2
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Table 10

FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

TEST PHASE: Vehicle NHTSA ID No.
MP0106
1. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:
Rollover Fixture 90 deg. Rotation Time
(Spec. Range = 1 to 3 minutes) 2 minutes 50 seconds
FMVSS 301 Position Hold Time + 5 minutes 00 seconds
TOTAL 7 minutes 50 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 mun. if reqd.
(2) Maximum Allowable Solvent Spillage
S 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.

IV. SOLVENT SPILLAGE LOCATION(S): None

8120-2



Table 10

FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

TEST PHASE: Vehicle NHTSA ID No.
MP0106
1
I NEAN B FER TR
: =
1. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:
Rollover Fixture 90 deg. Rotation Time
(Spec. Range = 1 to 3 minutes) 2 minutes 50 seconds
FMVSS 301 Position Hold Time + 5 minutes 00 seconds
TOTAL 7 minutes 50 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
5 ounces 1 ounce 1 ounce 1 ounce
ITI. 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
4-6 8120-2
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Table 10

FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

TEST PHASE:

Vehicle NHTSA ID No.

I. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90 deg. Rotation Time

(Spec. Range = 1 to 3 minutes) 2 minutes
FMVSS 301 Position Hold Time + 5 minutes
TOTAL 7 minutes

Next whole minute interval 8 minutes

II. FMVSS 301 REQUIREMENTS:

(1) Time Period

45

45

MPO0106

seconds

seconds

seconds

seconds

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 0
Note: Record spillage for whole minute intervals only as determined above.
IV. SOLVENT SPILLAGE LOCATION(S): None
4-7 8120-2



FMVSS NO. 301 STATIC ROLLOVER DATA SHEET

TEST PHASE:

Table 10

Vehicle NHTSA ID No.

MP0106

1. DETERMINATION OF SOLVENT COLLECTION TIME PERIOD:

Rollover Fixture 90 deg. Rotation Time

(Spec. Range = 1 to 3 minutes) 2 minute 45 seconds

FMYVSS 301 Position Hold Time + 5 minutes 00 seconds

TOTAL 7 minutes 45 seconds

Next whole minute interval 8 minutes 0.0 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
IIl. 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

4-8
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Appendix A

PHOTOGRAPHS
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A-3

A-4

A-5

A-6

A-7

A-14

A-15

A-16

A-17

A-18

A-19

A-20

A-21

A-22

A-23

A-24

A25

A-26

A-27

A-28

A-29

A-30

Title

PHOTOGRAPHS

LOAD CELL LOCATIONS...cc.citietrariantertmioreniiiisinnieiiananisne.

PRE-TEST FRO

NT VIEW o0 iiniiiiiieieeiorieieeieciorseisenerencrosionsaenss

POST TEST FRONT VIEW........ooiiiiiiiiiiiriiitiiraceecencenieanss

PRE-TEST LEFT SIDE VIEW.......ciovtiiimiimciiniinisiniinineee.

POST TEST LEFT SIDE VIEW.....coiiiiiiiinininniinininininnininn

PRE-TEST RIGHT SIDE VIEW.....c.cccciitiiiimiiieiininaianieioniaiinn

POST TEST RIGHT SIDE VIEW......cotiiiiiiiiiiiceeeiccineennes

PRE-TEST RIGHT FRONT THREE-QUARTER VIEW..................

POST TEST RIGHT FRONT THREE-QUARTER VIEW................

PRE-TEST LEFT REAR THREE-QUARTER VIEW.............cccuueeet

POST TEST LEFT REAR THREE-QUARTER VIEW....................

PRE-TEST WINDSHIELD VIEW.....c.ociiiriiitiinnnienecnciiiinienn

POST TEST WINDSHIELD VIEW......ccccoiiiiiiniininniiiiiniinna

PRE-TEST ENGINE COMPARTMENT VIEW.........cc.ociiiniin.

FUEL CAP VIEW.. .c.iiiiiiiiiiniiiiniinioninininnieioionisiansseieiens

PRE-TEST FRONT UNDERBODY VIEW......ccciiiiiiiiiieiciineanee

POST TEST FRONT UNDERBODY VIEW.....cccooviiiimiininiininnnnnes

PRE-TEST FRONT SIDE UNDERBODY VIEW.......cc.cciiiiinaiinnans

POST TEST FRONT SIDE UNDERBODY VIEW.............ccociieee

PRE-TEST REAR UNDERBODY VIEW......ccciiiiiiiiiineniiinnanns

POST TEST REAR UNDERBODY VIEW......c.cooiiiiiiieenene

PRE-TEST DRIVER POSITION VIEW.......c.coiiimiiiiiiiaianionieneeins

POST TEST DRIVER POSITION VIEW........ccociiiiiinniieiiniennanes

PRE-TEST PASSENGER POSITION VIEW.........ccccociiiinninricnenns

POST TEST PASSENGER POSITION VIEW.........c.ooiiniiiinieiannee

PRE-TEST DRIVER AND INTERIOR VIEW. ...

POST TEST DRIVER AND INTERIOR VIEW.......ccoooiuiiiinniiinnanee

PRE-TEST PASSENGER AND INTERIOR VIEW..........cccocevniinnen

POST TEST PASSENGER AND INTERIOR VIEW.......................

PRE-TEST DRIVER HEAD LOCATION.........c.ciiiiini i

PRE-TEST PASSENGER HEAD LOCATION..........ccoociviiinininnnnns

IMPACT VIEW

A-17

A-19

A-20

A-21

A-22

A-23

A-24

A-25

A-26

A-27

A-28

A-29

A-30

A-34
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Appendix B

VEHICLE, LOAD CELL BARRIER AND DUMMY RESPONSE DATA
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TEST NO. MP0106

VEHICLE DATA FILTER CHANNEL CLASS

60
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Appendix C
PART 572B/E DUMMY CONFIGURATION

AND PERFORMANCE VERIFICATION DATA SHEETS
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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
150 7-30-93
245 5-5-93

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.
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Figure 7

DUMMY CONFIGURATION DIMENSIONS

Z-Axis

H —>»

1.7 £+ 0.1 in. ref.

A
Ian Point— _i F Bolt
Y C \d X-Axis
'Y—Axis—/
—4 D
L

Note:

Front View

Figure is referenced to the
erect seated position. The
curved lumbar does not allow
the Hybrid IIX to be positioned
in a perfect erect attitude.
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HYBRID IIT EXTERNAL DIMENSIONS

S/N 150 HUMANOID

DUMMY SERIAL NO. 150

DATE: 7/30/93

TEMPERATURE 20.5 DEG. C
RELATIVE HUMIDITY 26 %
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 () 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 mn 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 mm
SHOULDER PIVOT HEIGTH (B) 505-521 mm 513 mn
ELBOW REST HEIGHT (3) 190-211 mnm 208 mn
SHOULDER-ELBOW LENGTH (1) 330-345 mm 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 III
DATE : 7/27/93
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 150 HEAD DROP CAL

TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 20 - 25 DEG. C 21.6 DEG. C
RELATIVE HUMIDITY 10% - 70% 51 %
PEAK RESULTANT ACCELERATION 225 - 275 G’S 242.2 G’S
PEAK LATERAL ACCELERATION 15 G’S MAX 11.8 G’S
1S ACCELERATION CURVE
UNIMODAL? YES YES

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ
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CALSPAN CORPORATION

TRANSPORTATION RESEARCH DEPARTMENT

NECK FLEXION TEST

HYBRID III

DATE : 7/28/93 6 AXIS NECK TRANSDUCER
CALSPAN SEQUENTIAL NUMBER 1 HY¥3 SN:150 CAL NECK FLEXION
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 20.5-22.2 DEG. C 21.1 DEG. C
RELATIVE HUMIDITY 10% - 70% 53 %
IMPACT VELOCITY 24.8 - 25.7 KPH 24.9 KPH
10 MS 22.50 - 27.50 G'S 25.89 G’S
PENDULUM
20 MS 17.60 - 22.60 G’S 21.36 G’S
DECELERATION
30 MS 12.50 - 18.50 G’S 17.36 G’S
MAX PENDULUM G’S ABOVE 30 MS 29 G’'S MAX 17.36 G’S
DECELERATION -TIME CURVE
DECAY TIME TO 5 G’S 34 42 MS 39.38 MS
D PLANE MAX 64 78 DEG. 70.76 DEG.
ROTATION TIME 57 64 MS 59.13 MS
MOMENT ABOUT MAX 88 108 N-M 100.6 N-M
OCCIPITAL
CONDYLE TIME 47 58 MS 52.88 MS
ROTATION ANGLE-TIME CURVE
DECAY TIME TO ZERO 113 128 MS 113.25 MS
POSITIVE MOMENT-TIME CURVE
DECAY TIME TO ZERO 87 107 MS 99 MS

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN

IVAN MINKEWICZ

C-6
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CALSPAN CORPORATION

TRANSPORTATION RESEARCH DEPARTMENT

DATE : 7/28/93

NECK

EXTENSION TEST

CALSPAN SEQUENTIAL NUMBER 1

HYBRID III

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% 53 %
IMPACT VELOCITY 21.4 - 22.3 KPH 21.94 KPH

10 MS 17.20 - 21.20 G’S 17.43 G’S
PENDULUM
20 Ms 14.00 - 19.00 G’S 17.19 G’S
DECELERATION
30 MS 11.00 - 16.00 G’S 14.09 G’S
MAX PENDULUM G’S ABOVE 30 MS 22 G’'S MAX 17.29 G’S
DECELERATION -TIME CURVE
DECAY TIME TO 5 G’S 38 - 46 MS 45.25 MS
D PLANE MAX 81 - 106 DEG. 87 DEG.
ROTATION TIME 72 - 82 MS 74.5 MS
MOMENT ABOUT MAX -80.0/-52.9 N-M -77.87 N-M
OCCIPITAL
CONDYLE TIME 65 - 79 MS 69.63 MS
ROTATION ANGLE-TIME CURVE
DECAY TIME TO ZERO 147 - 174 MS 153.13 MS
POSITIVE MOMENT-TIME CURVE
DECAY TIME TO ZERO 120 - 148 MS 128.38 MS

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN TVAN MINKEWICZ
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CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT

THORAX IMPACT TEST

HYBRID III
DATE : 7/28/93
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN 150 H.S. THORAX CAL
HIGH SPEED TEST
TEST PARAMETER TEST RESULTS
SPECIFICATION

TEMPERATURE 20.5 - 22.2 DEG. C 21.6 DEG. C
RELATIVE HUMIDITY . 10% - 70% 52 %
PENDULUM VELOCITY 23.7 - 24.6 KPH 23.7 KPH
MAXIMUM DEFLECTION 64 - 73 mm 68.3 mm
MAXIMUM RESISTIVE FORCE 4804 - 5538 NEWTONS 5488 NEWTONS
INTERNAL HYSTERESIS 69% - 85% 71.1 %

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ
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CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT

KNEE IMPACT TEST

HYBRID III
DATE : 7/29/93 KNEE: LEFT
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 150 KNEE 4.9 KGS CAL
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 20 - 25 DEG. C 21.6 DEG. C
RELATIVE HUMIDITY 10% - 70% 49 %
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
Cc-9 8120-2




CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT

KNEE IMPACT TEST

HYBRID III

DATE : 7/29/93 KNEE: RIGHT
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 150 KNEE 4.9 KGS CAL
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 20 - 25 DEG. C 21.6 DEG. C
RELATIVE HUMIDITY 10% - 70% 49 %
PROBE VELOCITY 7.5 - 7.7 KPH 7.68 KPH
PEAK KNEE IMPACT FORCE 4430 - 6965 N 4746 N
PROBE WEIGHT 4.9 KGS
DUMMY COMPONENT MEETS SPECIFICATIONS
TECHNICIAN IVAN MINKEWICZ
C-10 8120-2



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 ADMBS 3/93 9/93
HY LATERAL ENDEVCO ADL44 3/93 9/93
HZ VERTICAL ENDEVCO AC2J3 3/93 9/93
2. CHEST ACCELEROMETER
CX LONGITUDINAL ENDEVCO ADMB6 3/93 9/93
CY LATERAL ENDEVCO AC209 3/93 9/93
CZ VERTICAL ENDEVCO ADL98 3/93 9/93
3. FEMUR LOAD CELLS
LEFT SIDE GSE 951 5/93 11/93
RIGHT SIDE GSE 952 5/93 11/93
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 A161 6/93 12/93
c-11 8120-2




'
HYBRID III EXTERNAL DIMENSIONS '
S/N 245 HUMANOID
DUMMY SERIAL NO. 245 DATE: 5/5/93 .
TEMPERATURE 21.6 DEG. C
RELATIVE HUMIDITY 35 % .
LOCATION FOR CHEST CIRCUMFERENCE (AA) 429-434 nm 431 mm
LOCATION FOR WAIST CIRCUMFERENCE (BB) 226-231 mm 228 mm '
CHEST CIRCUMFERENCE (Y) 970-1001 mm 998 mm
WAIST CIRCUMFERENCE (Z) 815-866 mm 863 mm '
CHEST DEPTH (0) 213-229 mm 213 mm
H-POINT HEIGHT (¢) 84-89 mm 89 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 889 mm ,
THIGH CLEARANCE (F) 140-155 mm 152 mm '
BUTTOCK KNEE LENGTH (K) 580-605 mm 596 mm
BUTTOCK POPLITAL LENGTH (N) 452-477 mm 464 mm '
POPLITEAL LENGTH (L) 430-455 mm 447 mm
KNEE PIVOT HEIGHT (M) 485-501 mm 487 mm '
FOOT LENGTH (P) 252-267 mm 256 mm '
FOOT BREADTH (W) 91-107 mm 96 mm
SHOULDER PIVOT FROM BACKLINE (E) 84-94 mm 89 mm '
SHOULDER BREADTH (V) 422-437 mn 426 mm
SHOULDER PIVOT HEIGTH (B) 505-521 mm 518 mm .
ELBOW REST HEIGHT (J) 190-211 mm 205 mm
SHOULDER-ELBOW LENGTH (1) 330-345 mm 335 mm '
BACK OF ELBOW TO WRIST PIVOT (G) 290-305 mm 294 mm
DUMMY MEETS SPECIFICATIONS l
TECHNICIAN: IVAN MINKEWICZ '
|
C-12 8120-2 .



CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT

HEAD DROP TEST

HYBRID ITI

DATE : 4/18/93

CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 245 HEAD DROP CAL

TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 20 - 25 DEG. C 21.1 DEG. C
RELATIVE HUMIDITY 10% - 70% 41 %
PEAK RESULTANT ACCELERATION 225 - 275 G’S 235.4 G’S
PEAK LATERAL ACCELERATION 15 G’S MAX 4.2 G’S
IS ACCELERATION CURVE
UNIMODAL? YES YES

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ

C-13
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CALSPAN CORPORATION

TRANSPORTATION RESEARCH DEPARTMENT

NECK FLEXION TEST

HYBRID III
DATE 5/5/93 6 AXIS NECK TRANSDUCER
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN:245 CAL NECK FLEXION
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 20.5-22.2 DEG. C 21.6 DEG. C
RELATIVE HUMIDITY 10% - 70% 43 %
IMPACT VELOCITY 24.8 - 25.7 KPH 25 KPH
10 Ms 22.50 - 27.50 G’S 24.36 G’S
PENDULUM
20 MS 17.60 - 22.60 G’S 20.66 G’s
DECELERATION
30 MS 12.50 - 18.50 G’S 17.21 G’'S
MAX PENDULUM G’S ABOVE 30 MS 29 G’S MAX 17.21 G’S
DECELERATION -TIME CURVE
DECAY TIME TO 5 G’S 34 - 42 MS 40.75 MS
D PLANE MAX 64 - 78 DEG. 71.15 DEG.
ROTATION TIME 57 - 64 MS 57.13 MS
MOMENT ABOUT MAX 88 - 108 N-M 96 N-M
OCCIPITAL
CONDYLE TIME 47 - 58 MS 53.63 MS
ROTATION ANGLE-TIME CURVE
DECAY TIME TO ZERO 113 - 128 MS 113.88 MS
POSITIVE MOMENT-TIME CURVE
DECAY TIME TO ZERO 97 - 107 MS 99 MS

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ
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CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT

NECK EXTENSION TEST

HYBRID III
DATE : 5/5/93 6 AXIS NECK TRANSDUCER
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN:245 CAL NECK EXTENSION
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 20.5 - 22.2 DEG. C 21.6 DEG. C
RELATIVE HUMIDITY 10% - 70% 43 %
IMPACT VELOCITY 21.4 - 22.3 KPH 22.16 KPH
10 MS 17.20 - 21.20 G’S 17.41 G’S
PENDULUM
20 MS 14.00 - 19.00 G’S 17.05 G’S
DECELERATION
30 MS 11.00 - 16.00 G’S 14.36 G’S
MAX PENDULUM G’S ABOVE 30 MS 22 G’S MAX 17.27 G’S
DECELERATION -TIME CURVE
DECAY TIME TO 5 G’S 38 - 46 MS 44.88 MS
D PLANE MAX 81 - 106 DEG. 99.41 DEG.
ROTATION TIME 72 - 82 MS 74 MS
MOMENT ABOUT MAX -80.0/-52.9 N-M -77.6 N-M
OCCIPITAL
CONDYLE TIME 65 - 79 MS 69.25 MS
ROTATION ANGLE-TIME CURVE
DECAY TIME TO ZERO 147 - 174 MS 150.75 MS
POSITIVE MOMENT-TIME CURVE
DECAY TIME TO ZERO 120 - 148 MS 125.13 MS
DUMMY COMPONENT MEETS SPECIFICATIONS
TECHNICIAN TVAN MINKEWICZ
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CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT

THORAX IMPACT TEST

HYBRID III
DATE : 4/30/93
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN 245 H.S. THORAX CAL
HIGH SPEED TEST
TEST PARAMETER TEST RESULTS
SPECIFICATION
TEMPERATURE 20.5 - 22.2 DEG. C 21.1 DEG. C
RELATIVE HUMIDITY 10% - 70% 39 %
PENDULUM VELOCITY 23.7 - 24.6 KPH 23.7 KPH
MAXIMUM DEFLECTION 64 - 73 mm 64 mm
MAXIMUM RESISTIVE FORCE 4804 - 5538 NEWTONS 5444 NEWTONS
INTERNAL HYSTERESIS 69% - 85% 70.7 %

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ
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CALSPAN CORPORATION

TRANSPORTATION RESEARCH DEPARTMENT

KNEE IMPACT TEST

HYBRID III
DATE 5/4/93 KNEE: LEFT
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 245 KNEE 4.9 KGS CAL
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 20 - 25 DEG. C 21.6 DEG. C
RELATIVE HUMIDITY 10% - 70% 40 %
PROBE VELOCITY 7.5 - 7.7 KPH 7.68 KPH
PEAK KNEE IMPACT FORCE 4430 - 6965 N 5004 N
PROBE WEIGHT 4.9 KGS
DUMMY COMPONENT MEETS SPECIFICATIONS
TECHNICIAN IVAN MINKEWICZ
C-17 8120-2




CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT

KNEE IMPACT TEST

HYBRID III
DATE : 5/4/93 KNEE: RIGHT
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 245 KNEE 4.9 KGS CAL
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 20 - 25 DEG. C 21.6 DEG. C
RELATIVE HUMIDITY 10% - 70% 40 %
PROBE VELOCITY 7.5 - 7.7 KPH 7.68 KPH
PEAK KNEE IMPACT FORCE 4430 - 6965 N 5084 N
PROBE WEIGHT 4.9 KGS

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ

C-18 8120-2



INSTRUMENT CALIBRATION INFORMATION

NHTSA DUMMY I.D. NUMBER: 245

A, DUMMY INSTRUMENTS

SERIAL DATE LAST |DATE OF NEXT
MFG NUMBER CALIBRATED |CALIBRATION
1. HEAD ACCELEROMETER
HX LONGITUDINAL ENDEVCO A39J 3/93 9/93
HY LATERAL ENDEVCO A33F 3/93 9/93
HZ VERTICAL ENDEVCO A27F 3/93 9/93
2. CHEST ACCELEROMETER
CX LONGITUDINAL ENDEVCO Al2C 3/93 9/93
CY LATERAL ENDEVCO A60C 3/93 9/93
CZ VERTICAL ENDEVCO AB4AG 3/93 9/93
3. FEMUR LOAD CELLS
LEFT SIDE GSE 954 5/93 11/93
RIGHT SIDE GSE 855 5/93 11/93
B. CALIBRATION LABORATORY
INSTRUMENTS
SERIAL DATE LAST |(DATE OF NEXT
MFG NUMBER CALIBRATED | CALIBRATION
1. PENDULUM ACC. CEC Alé60 6/93 12/93
2. TEST PROBE
ACCELEROMETER CEC Aléel 6/93 12/93
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Appendix D

DUMMY, VEHICLE AND LABORATORY INSTRUMENT CALIBRATION
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Appendix E

VEHICLE OWNER'S MANUAL OCCUPANT RESTRAINT SYSTEM INSTRUCTIONS
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