VAR R4

REPORT NUMBER: CAL-93-N03

NEW CAR ASSESSMENT PROGRAM (NCAP)
FRONTAL BARRIER IMPACT TEST

GENERAL MOTORS CORPORATION
1992 PONTIAC BONNEVILLE SSE
4-DOOR SEDAN

NHTSA NUMBER: MNO110

CALSPAN TEST NUMBER: 8048-1

September 3, 1992

CALSPAN CORPORATION
ADVANCED TECHNOLOGY CENTER
P.0. BOX 400
BUFFALO, NEW YORK 14225

FINAL REPORT

PREPARED FOR:

U. S. Department of Transportation
National Highway Traffic Safety Administration
Office of Market Incentives
400 Seventh Street, S.W.

Room No. 5313 (NRM-20)

Washington, DC 20590



This publication is distributed by the U.S. Department of Transportation,
National Highway Traffic Safety Administration, in the interest of information
exchange. The opinions, findings and conclusions expressed in this publication
are those of the author(s) and not necessarily those of the Department of
Transportation or the National Highway Traffic Safety Administration. The United
States Government assumes no liability for its contents or use thereof. If trade
or manufacturers” names Or products are mentioned, it is only because they are
considered essential to the object of the publication and should not be construed
as an endorsement. The United States Government does not endorse products or

manufacturers.

Prepared: W /;/

Michael J. Kilgallo

Approved: ﬂd/%./ Epirce—

walter E. Levan, Program Manager
Transportation Research/
Physical Sciences Department

FINAL RE T ACCEPTED BY:
M |
flan

Manaééry %ﬂw Car Assessment Program (NCAP)

NOV 2 1992

Date of Report Acceptance

/\/L 41/\-—\, [b///;_

Codtracting Officer’s Tech. Rep. (COTR)

NOV -3 1992

Date of Report Acceptance

ii



TECHNICAL REPORT STANDARD TITLE PAGE

Report No. 2. Government Accession No,

CAL—-93-NO3

3. Recipient's Catalog No.

Title and Subtitle

NHTSA New Car Assessment Program (NCAP)
Frontal Barrier Impact Test of a
1992 Pontiac Bonneville SSE 4-Door Sedan

5. Report Date
September 3, 1992

6. Performing Organization Code
CAL

Author(s)

Michael J. Kilgallon, Project Engineer
walter E. Levan, Program Manager

8, Performing Organization Report No.
8048-1

Performing Organization Name and Address

Calspan Advanced Technology Center
P.0O. Box 400
Buffalo, New York 14225

10, Work Unit No.
251-010-1211

11. Contract or Grant No.
DTNH22-90-D-02121

12

Sponsoring Agency Name and Address

U.S. Department of Transportation :
National Highway Traffic Safety Administration
Office of Market Incentives (NRM-20)

400 Seventh Street, S.W., Washington, DC 20590

13. Type of Report and Period Covered

Final Report
September 1892

14, Sponsoring Agency Code
DOT/NHTSA/RM/OML

15.

Supplementary Notes

16.

Abstract

A frontal load cell barrier test of a 1992 Pontiac Bonneville SSE 4-Door Sedan
was performed at the Calspan Advanced Technology Center crash test facility in

Buffalo, New York on September 3, 1992,

The impact velocity was 56.5 kph and the temperature at the barrier face was
19°C. The maximum post—-test vehicle crush was 757 mm. The test vehicle was
equipped with a 3-point continuous belt system at each of the front outboard
seating positions. The vehicle was also equipped with driver and passenger air-

bags as supplemental restraint devices.

with regard to FMVSS 208 "Occupant Crash Protection", injury criteria, both

the driver and passenger dummies appear to comply

and femur requirements.

with the maximum head, chest

17.

Key Words

18. Distribution Statement
Copies of this report are available from:

Frontal Barrier Impact Test
New Car Assessment Program (NCAP)

Technical Reference Division

National Highway Traffic Safety Admin.
Nassif Building, Room 5108

400 Seventh St., S.W., Washington, DC 20590

19.

Security Ctassit. (of this report)

UNCLASSIFIED UNCLASSIFIED

20. Security Classif. (of this page)

21. No. of Pages § 22. Price

Form DOT F1700.7 (8-69)

iii

8048-1




Section

APPENDIX A
APPENDIX B

APPENDIX C

APPENDIX D

TABLE OF CONTENTS

PURPOSE AND TEST PROCEDURE

SUMMARY OF FRONTAL BARRIER IMPACT TEST

OCCUPANT AND VEHICLE INFORMATION

PHOTOGRAPHS

VEHICLE, LOAD CELL BARRIER AND DUMMY RESPONSE DATA

PART 572 B/E DUMMY CONFIGURATION AND PERFORMANCE
VERIFICATION TESTS

DUMMY, VEHICLE AND LABORATORY INSTRUMENT CALIBRATION

iv

8048-1



Figure No.

10

LIST OF FIGURES

Part 572 Dummy In-Vehicle Position

Occupant Clearance Dimensions

Seat Belt Positioning Data

Driver Dummy to Steering Column/Wheel Dimensions
Camera Positions for Frontal Impacts

Vehicle Target Locations

Load Cell Locations on Fixed Barrier

Vehicle Accelerometer Locations

Test Vehicle Measurements

Durmy Configuration Dimensions

Page No,

3-4

8048-1



No

LIST OF TABLES

General Test and Vehicle Data

pummy Injury Criteria Values

Hybrid III Neck and Chest Data Sheet

Seat Belt Performance Assessment Test Data
High Speed Camera Locations

vehicle Measurements

vi

3-10

3-15

8048-1



Section 1

PURPOSE AND TEST PROCEDURE

This 56.3 kph (35 mph) 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 (30 mph) requirements.

The 56.3 kph (35 mph) frontal barrier jmpact 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 NUMBER MNO110

A load cell barrier consisting of 36 load cells was impacted by a
1992 Pontiac Bonneville SSE 4-Door Sedan at a velocity of 56.5 kph. The test
was performed at the Calspan Corporation Advanced Technology Center on

September 3, 1992. Pre- and post-test photographs of the vehicle and dummies

can be found in Appendix A.

The frontal barrier impact event was documented by one real-time

camera and 15 high-speed cameras. Camera locations and other pertinent camera

sinformation 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 énd pelvic section loading. The driver ATD (Serial No. 45) and the
right-front passenger ATD (Serial No. 150) were used in one previous test
(MP0300) . Injury criteria values were not exceeded during this previous test.

Certification details, along with instrumentation calibration data, are found

in Appendices C and D.

The 81 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 #l-Upper Neck Fz did not record
accurately. The data trace for Position #1-Upper Neck Fz and the resultant

Neck Force data trace were omitted from this report.

The driver’s head struck the airbag; the HIC was 359.9. The maximum
chest deceleration over 3 milliseconds was 44,1 g’s and femur loads were

~6122.3 and -6200.4 newtons. The maximum chest deflection was 29.4 mm.

2-1 8048-1




The right front passenger’s HIC was 768.2 and maximum chest
deceleration over 3 milliseconds was 56.9 g’s. Femur loads were —6667.5 and

-3134.3 newtons. The maximum chest deflection was 38.9 mm.

The test vehicle had the left side of the front bumper destroyed at

jimpact. Some of the post-test measurements are not available due to the loss

of the bumper.
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Table 1

GENERAL TEST AND VEHICLE PARAMETER DATA

vehicle Year/Make/Model/Body Style: 1992 Pontiac Bonneville SSE 4-Door Sedan

NHTSA Test No.:_ MNO110 VIN.: 1G2HZ521.5N1313869

Body Color:_White Date of Manufacture: 5/92

Engine: _B8_ Cylinders; —=-_C.I.D.; _3.8 Liters; - Cc
_X_Gas; _—_ Diesel; _—_ Turbocharged
_—_ Longitudinal; _X  Transverse

Transmission: _4_ Speed; _— Manual; _X_ Automatic; _X Overdrive

Final Drive: _X Front Wheel; _-_ Rear Wheel;_— Four Wheel

Date Received: 7/27/92 Odometer Reading: 00104 km
X_ A/C; X_ P/§; X_ P/B; _X_ P/wdo;
_X_ Tilt Wheel _X P/seats; _X _ Cruise Control (ABS)

Type of Occupant Restraint: 3-point continuocus belt system with driver
and passenger airbags.

ATA ORDED FROM VEHICLE’S TIRE PLAC :

Tire Pressure (at capacity): Front 207 _kpa, Rear 207 _kps

Recommended Tire Size:__P22560R16

Recommended Cold Tire Pressure: Front 207 kpa, Rear _207_kpa
Tires on Vehicle: P22560R16 ; Manufacturer: GoodYear

Number of Occupants: _2_ Front; 3 Rear; __ X _ 3rd Seat; _5_ TOTAL
Type of Front Seats: _X Bucket; _— _Bench; _— _ Split Bench

Type of Front Seat Back: _—_ Fixed; _X Adj. With _X Lever _—_ Rot. Knob

Vehicle Capacity Weight (VCW) 420 kgs (A)

No. of Occupants x 68 kgs 340 kgs (B)

Rated Cargo and Luggage

Weight (RCLW) A-B = 80 kgs
GVWR 2072 kgs GAWR: Front _1142 kgs Rear 931 kgs
2-3 8048-1



Table 1

GENERAL TEST AND VEHICLE PARAMETER DATA (cont”d)

WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (WITH MAXTMUM FLUIDS) = UDW:

Right Front = 517 kes Right Rear = 290 kgs

Left Front = 517 kes Left Rear = 290 kgs

TOTAL FRONT WEIGHT = 1034 kgs (64 % of Total Vehicle Weight)

TOTAL REAR WEIGHT = 580 kgs (36 _ % of Total Vehicle Weight)

TOTAL DELIVERED WEIGHT = 1614 kgs
CALCULATION FQR TARGET TEST WEIGHT:

UDwW = Unloaded Delivered Weight ( 1614 kgs)

vCcw = vehicle Capacity Weight ( 420 kes)

DSC = Designated Seating Capacity ( 5 )

RCLW = VCW - 68 (DSC) = 80 kgs

Target Test Weight = UDW + RCLW + (2 dummies x 76 kgs/dumny)
1846 kgs

Target Test Weight

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 74 KILOGRAMS CARGO:

Right Front = 553 kgs Right Rear = 376 kgs
Left Front = 535 kgs Left Rear = 376 kgs
TOTAL FRONT WEIGHT = 1088 kgs (_59 % of Total Vehicle Weight)
TOTAL REAR WEIGHT = 752 kgs (__41 % of Total Vehicle Weight)

TOTAL TEST WEIGHT 1840 kgs

Weight of ballast secured in vehicle trunk area = 0 kgs

VEHICLE ATTITUDE (all dimensions in millimeters):

Delivered Attitude: RF 711 LF 711 RR, 732 LR, 729
Test Attitude: RF 701 LF 701 RR. 678 LR, 681
Wheel Base:__ 2827 mm; C.G. = 1159 mm rearward of front wheel C/L

Remarks: 3 liters of stoddard solution was placed in fuel tank.
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Table 1

GENERAL TEST AND VEHICLE PARAMETER DATA (cont’d)

POST-IMPACT DATA:

Type of Test: Frontal Barrier

Date of Test: 9/3/92

Ambient Temperature: 19

Temperature in Occupant Compartment:

Windshield Molding Temperature:

Required Impact Velocity Range:

Impact Velocity:

_0° .

Time of Test: 14:50

Impact Angle:

°C at impact area

21 °C
21 °C
65.5 to _57.1 kph

primary = 56.5 kph, secondary = 56.5 kph

Distance From Front Bumper to Barrier Face When

Entering Speed Trap:

Exiting Speed Trap:

1321 millimeters

305 millimeters

VEHICLE REBOUND_ AND CRUSH (millimeters):

vehicle Length: Pre-test
Post-test

Crush

R _4053 ¢ 5188 - L _4958
N/A ¢ 4361 L _4407
N/A ¢, T51 L 551

Distance from front of test vehicle to point of impact:

R__396 mm C, 437 mm L__498 mm
VISIBLE DUMMY CONTACT POINTS:
Driver Passenger
Head ) Airbag Airbag
Chest Airbag Airbag
Abdomen No Contact No Contact
Left Knee Dash Panel Lower Dash Panel
Right Knee Dash Panel Lower Dash Panel
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Table 1

GENERAL TEST AND VEHICLE PARAMETER DATA (cont’d)

Front ' Rear
Left Right Left Right
Door Opening Operable Operable CQperable Operable
Front Rear
Seat. Movement Left Right Left Right
Seat Back Failure None one - -
Seat Shift (in.) 0.0 0.0 —_ —_—
Glazing Damage
Backlight/Windshield Windshield sustained stress fractures but

remainded intact

Other Notable Impact Effects: None
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Section 3

OMI FINAL DATA

Occupant and Vehicle Information

OMI_DA'

1. pummy Injury Criteria Data Summary

2. pummy Positioning Data

3. Seat Belt Positioning Data

4, Seat Belt Performance Assessment Data
5. Driver Dummy to Steering Column Dimensions
6. Camera Locations

7. vehicle Target Locations .
OVR_DATA

1. Load Cell Barrier Data

2. Vehicle Accelerometer Data

3. Test Vehicle Measurements
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NHTSA No.: MNO110 Vehicle:_ 1992 Ponti

Teble 2

Bonneville

N Y TERIA VALUE

SE_4-Door

edan

MAXIMUM HEAD ACCELERATION (g°s)
X Y Z R
Position #1 - Driver ~49.3 -16.6 -12.4 50.7
Position #2 - Passenger -57.8 -12.9 33 66.5
MAXIMUM CHEST ACCELERATION (g”s)
X Y z R
Position #1 — Driver ~45 4.8 -6.6 44.1
Position #2 - Passenger -56.6 6.0 11.3 56.9

The maximum chest resultant acceleration is defined as the maximum acceleration
which exceeds 0.003 seconds in duration.

MAXIMUM FORCE - FEMUR LOAD (Newtons)
LEFT FEMUR RIGHT FEMUR
Position #1 - Driver -6122.3 -6290.4
Position #2 — Passenger —-6667.5 -3134.3

MAXIMUM FORCE - SEAT BELT LOADS (Newtons)

SHOULDER STRAP
UPPER BELT LOAD

LAP STRAP

RIGHT BELT LOAD

LAP STRAP
LEFT BELT LOAD

Position #1 - Driver 5773.7 - 3132.4
Position #2 - Passenger 6076.8 4249.2 -
HEAD INJURY CRITERIA (HIC)
. Average Acceleration

HIC t, (SEC) t2, (SEC) t; TO t;
Position #1 - Driver 359.9 .07212 .10800 38.9
Position #2 - Passenger 768.2 .08900 .10488 53.9
HIC is as defined in FMVSS 208. The maximum time jinterval from t, to t, is
36 milliseconds.
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Table 3
HYBRID III NECK AND CHEST DATA SHEET

vehicle Year/Make/Model/Body.Style: 992 Pontiac Bonneville SSE 4-Door Sedan
vehicle NHTSA No.: MNO0110 Test Date: ___ September 3, 1992
MAXIMUM DRIVER DUMMY PASSENGER DUMMY
VALUES ID # _45 ID # _150
Neck Load X (Newtons) -246.6 -802.1
Neck Load Y (Newtons) ‘212.8 176.1
Neck Load Z (Newtons) N/A 1262.7
Neck Moment X (N-M) -177.7 280.3
Neck Moment Y (N-M) -472.9 1018.2
Neck Moment Z (N-M) 353.5 184.7
Chest Deflection X (mm) 29.4 38.9
Time of Max. Occurance (mSec) 83.5 80.6
NOTE: All values listed must be occurring during primary impact event.
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. Figure 1
PART 572 DUMMY IN-VEHICLE POSITION

vehicle: 1992 Pontisc Bonneville SSE 4-Door Sedan

Test No.: MNO110
SEAT TYPE: ADJUSTER TYPE: SEAT BACK TYPE:
= Bench Passenger — Manual - Fixed
X Bucket Driver — Power ___X  adjustable Reclining

Split Bench

Drive Dummy (:>

Passenger Dummy
S/N: 150

S/N: 45
MEASUREMENT
LOCATION
A - Head Target
B - Knee Joint
C - Approximate
*H” Point
D - 8Sill to
Reference
Point
A= 462 mm 18 Degrees A =_488 mm 17 Degrees
B = 605 mm 88 Degrees B =_ 622 mm 97 Degrees
C = 290 mm 132 Degrees C =__292 mm, 131 Degrees
D = 386 mm D =386 mm '
Top View
D -
Right
Left te— Front
Front E Door
Door | H
S/N 45 DUMMY ID S/N 150
A = Left Door to Driver Centerline 389 mm
B = Left Door to Center Passenger Centerline - mm
¢ = Left Door to Right Passenger Centerline 1100 mm
D = Left Door to Right Door 1496 mm
E,F = Window Glass Height (Right and Left Must Be Equal) 204 mm
3-4 8048-1



Figure 2

OCCUPANT CLEARANCE DIMENSIONS

DRIVER PASSENGER
(nillimeters) (millimeters) HH

HH 325 320 c- HW
HW 620 605 HSW
cD 462 478 co_4f
cs 241 - Ccs ,ZA‘\
KDL 97 89
KDR 107 86
SA See Note See Note KD
TA 20° 20°
HSW 371 -
HH = Head to Windshield Header
HW = Head to Windshield
HSW = Head to Steering Wheel Note: Seat back angle was positioned
CD = Chest to Dash as specified by manufacturer
CS = Chest to Steering Wheel
KD(L/R) = Knee to Dash (Left/Right)
SA = Seat Back Angle
TA = Torso Angle Head
HA = Head Target to "A" Pillar
HR = Head to Side Roof
HS = Head to Side Window
AD = Arm to Door HA
HD = Hip to Door
KK = Knee to Knee "A" Pillar
AA = Ankle to Ankle -

DRIVER PASSENGER

(millimeters) (millimeters)
HR 224 218
HS 310 325
AD 137 149 KK
HD 132 135
KK 254 191
HA 518 503 AA
AA 330 191
3-5 8048-1




Figure 3

SEAT BELT POSITIONING DATA

Dummy’s Centerline ~a

PBU +

PBL

¥

Male Blade

Buckle Assy. \/ [

Inboérd Anchorage™~—gy,

‘D’ Ring

Shoul

Lap Belt

./.~
oo Seiad
SR R

TS

£385%

-—Emergency
Retractor

~~ Reel

7

der Belt Portion

Portion

1 1/8" Thick Alum. Plate

Locking

Outboard Anchorage

Floorpan

Front View of Driver Dummy

DRIVER DUMMY PASSENGER DUMMY
(mm) (mm)
PBU -~ Top surface of alum. plate to
upper edge 325 320
PBL -~ Top surface of alum. plate to
belt lower edge 251 246
LAP BELT TENSION 2.0 1lbs. 2.0 lbs.
SHOULDER BELT TENSION 2.0 1bs. 2.0 1lbs.

Upper adjustable retractor was placed in mid-position

3-6
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Table 4

SEAT BELT PERFORMANCE ASSESSMENT TEST DATA

T L Al Driver Passenger
Shoulder belt length as measured 886 mm ' _886 mm

on Part 572 Dummy.

Lap belt length as measured 652 mm 652 mm
on Part §72 Dummy.

SHOULDER BELT SPOQL-QFF DATA:

As determined by film analysis. N/A 76 _ mm
As determined mechanically. 56 mm

BELT STRETCH DATA:

Measured electronically between shoulder

belt load cell and the "D" ring. 36 mm/m 20 mm/m
Mgasured mechanically 0.0 mm/m 0.0 mm/m

LAP BELT_ SPOOL-QOFF—-DATA:

As determined mechanically 51 mm 36 mm
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Figure 4

DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSEMBLY REFERENCE DIMENSIONS

>
& 4
&

X
SWA <
4
EA 4
="
N
NH
&
Left Side View
MEASUREMENTS
NR —- Distance from tip of dummy’s nose to 340 millimeters
Top Rear surface of steering wheel rim
NH -—- Distance from tip of dummy’s nose to 335 millimeters
center of steering column hub
CA — Angle of steering column relative to 21 Degrees
the horizontal X axis
SWA — Angle of steering wheel relative to 69 Degrees
the horizontal X axis
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Figure §

NOTE: Camera Information Shown on Table §

CAMERA POSITIONS FOR FRONTAL IMPACTS

Fixed Collision Barrier

#3

il

#2

#5 & #6

#4

#14 #13
A A
‘@ #15

Test Vehicle

#7

\em—

K
S :

#12

#11

Monorail &

| & Tow Cable

J\/7 Top View \/

Concrete
Test Pad

VQ#I
DT J#0
DL #s
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Figure 6

VEHICLE TARCET LOCATIONS

f N
A !
A
\\): 368 ' 631
\w
- - - - o= - - - - g - - ‘i‘

125

950
1576 — 1062 s 1530

200 -

<

|
109>

(Dimensions in millimeters)

940 941
1530 ——>ﬁ—— 1049 1598
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Figure 7

LOAD CELL LOCATIONS ON FIXED BARRIER

Load Cells

Rows
Columns

CGroupings (6 cells/group)

Centerline —im

'(/—— Fixed Barrier

yan Extension Assembly

Plywood Face On
Steel Frame

457

-

- 2108 >
|
]
A [ R "'_’i [’"""]" i [ '"“_‘i
} D1 D2 D3 ||’ D4 D5 D6 | ', D7 D8 D9 |
1 | ' |
§ ]
I ! : ; ' | i
o1 | c2 | o3 }; c4 | cs | ceficr | cs | oo
084 | Y SO, Sy | [N P | ........ L
A "":lf'""_i""""'i:' """""
' Bl B2 B3 || B4 B5 B6 ||' B7 BS B9 !
3 K ] I, !
: Ji | IR X
voa1 | a2 | a3 |y A4 | A5 | ae {: A1 | a8 | a0
: __________ .o I______ ——L—--———J [ [N SR 1
!
I ‘K——— Ground Surface
Front View
66

6 GROUPS OF 6 LOAD CELLS EACH

Group 4 Group 5 Group 6
C1l 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)
(2)
(3)

Data from 36 individual load cells

Total or Sum of 36 individual load cells

Data from 6 Groupings shown above (6 cells/group)

3-12
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Figure 8
VEHICLE ACCELEROMETER LOCATIONS

-t 1128 -
880> - Top View
- B Y
J [ 1 r ]
1 |
] 510
l X
@ —a— —
! | !
E 510
1 - 1 4
— M e
X I
lat———— 1762 ——-P‘
) 3143
All dimensions are in millimeters
ACCELEROMETER DIRECTION
NUMBER* ACCELEROMETER LOCATION X Y Zz
1 Left Rear Seat Crossmember v
2 Right Rear Seat Crossmember I
3 Top of Engine Vv
4 Bottom of Engine 4
5 Right Disc Brake Caliper vV
6 Left Disc Brake Caliper v
7 Instrument Panel V
8 Left Rear Seat Crossmember V
9 Right Rear Seat Crossmember "4

*The accelerometer pack number can be correlated with the vehicle response

data traces found in Appendix B.
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Figure 9
TEST VEHICLE MEASUREMENTS

REAR DATUM REFERENCE
N _ TO EDGE OF DOOR
> ~| (EVEN NUMBER FOR

LENGTH OF > 4,5\ Sec—RIGHT SIDE AND
X &0 > ODD NUMBER FOR

ENGINE BLOCK
'm» Xg9- ~ | LEFTSIDE)
e

TO TRAILING EDGE
BEHIND DOOR
{RIGHT/LEFT SIDE)

TO LEADING EDGE
<J—IN FRONT OF DOOR
(RIGHT/LEFT SIDE)

~ X19,20
(RIGHT/LEFT SIDE)

TO HEADLINER

CENTER OF \x1s
STEERING / >

COLUMN

[
x17 A Sl 0
] Y - [4
TO ‘A’ POST &f S a5
\‘\'3/’ Yenaeh
\

7t [-—]
REAR DATUM

X12,13

TO STEERING COLUMN TO BOTTOM OF
‘A’ POST

{(RIGHT/LEFT SIDE}

TO FIREWALL (RIGHT/LEFT SIDE)
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ACCIDENT INVESTIGATION DIVISION DATA
FOR 35 MPH FRONTAL BARRIER IMPACT

1992 Pontiac Bonneville

Vehicle Make/Model/Body Style:

s Vin:

5-92

Vehicle NHTSA No.: MNO110
Model Year: 1992 ; Build Date:
Vehicle Size Category: Full Size H

Vehicle Wheelbase: _1840 mm;

Front Overhang:

Collision Deformation Classification (CDC) Code:

Crush Depth Cl= 518 millimeters
Dimensions: C2= 627 millimeters
C3= 719 millimeters
C4= N/A millimeters
No C5= N/A millimeters

Bumper
Cé= N/A millimeters

Midpoint of
Damage:
’ (Longitud.)

Length of Damaged
Region: L= N/A

D= Vehicle Centerline

inches

C4-C6 are not available due

to the loss of the bumper

Test Weight:

1G2HZ52L5N1313869
; Test Date: 9-3-92

1840 kgs

12FDEW3

1587 mm ; Overall Width: N/A

i

Ci c2 C3

|:'L/2 ;r—wz *l

F"ﬁ

tca4 C5
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Appendix B

VEHICLE, LOAD CELL BARRIER AND DUMMY RESPONSE DATA
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TEST NO. MNO11l0
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TEST NO. MNO11l0
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.CLASS
Head Accelerations
Chest Accelerations
Chest Displacements
Femur Forces
Belt Loads
Belt Displacements
Neck Forces

Neck Moments

TEST NO. MNQ110

DUMMY DATA

FILTER CHANNEL

1000

180

60

600

60

180

1000

600

8048-1
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16 ms Fixed Duration HIC SUMMARY: Pos.

" CHANNEL DESCRIPTION ENGR
.. NUMBER UNIT
' 1 Pos. 1 Head X Gs

2 Pos. 1 Head Y Gs
3 Pos. 1 Head 2 Gs
l 4 Pos. 1 Left Femur Nwt
L 5 Pos. 1 Chest X Gs
6 Pos. 1 Chest Y Gs
. 7 Pos. 1 Chest 2 Gs
8 Pos. 1 Right Femur Nwt
9 Pos. 2 Head X Gs
10 Pos. 2 Head Y Gs
11 Pos. 2 Head Z Gs
12 Pos. 2 Left Femur Nwt
13 Pos. 2 Chest X Gs
B 14 Pos. 2 Chest Y Gs
. 15 Pos. 2 Chest 2 Gs
16 Pos. 2 Right Femur Nwt
17 Pos. 1 Head Resultant Gs
18 Pos. 1 Chest Resultant Gs
l 19 Pos. 2 Head Resultant Gs
20 Pos. 2 Chest Resultant Gs
. 36 ms Fixed Duration HIC SUMMARY: Pos.
hic: 359.94
l tl1 = 72.120 msec
t2 = 108.000 msec
Average G’s Over Hic Duration =  39.86
| hic: 768.21
. tl = 69.000 msec
N €2 = 104.880 msecC
Average G’s Over Hic Duration = 53.98

CLIP SUMMARY: Pos. 1 Chest Resultant
Peak Resultant (3 ms CLIPPED DURATION)

Tstart = 88.0800 ms
Tend = 91.2000 ns
CsI = 410.767

CLIP SUMMARY: Pos. 2 Chest Resultant
Peak Resultant (3 ms CLIPPED DURATION)

Tstart = 79.9200 ms
Tend = 83.0400 ms
CSTI = 553.949

FACILITY: TRACK TEST DATE: 03 Sep 1992
RUN #: 1211 TEST TIME: 14:44:18
SERIES #: 3 BOARD: a

TITLE: NCAP TEST #3 1992 PONTIAC BONNEVILLE

MAXIMUM
AMP msec
10.3 241.6
3.4 253.1
11.7 73.7
885.7 8l1.5
8.6 193.2
4.8 109.1
6.1 75.6
141.8 28.7
18.0 177.2
3.9 70.1
33.0 85.3
295.8 132.1
9.2 180.1
6.0 77.6
11.3 86.3
296.1 47.9
50.7 90.5
45.0 84.5
66.5 88.2
57.5 82.1

Head Resultant

2 Head Resultant

44.145

56.880 G’s

G’s

MINIMUM
AMP nsec
-49.3 88.1
—16 . 6 99 . 1
-12.4 93.1

-6122.4 60.7
-45.0 84.5
-3.0 197.0
-6.6 124.9
-6290.5 65.5
-57.8 87.2
-12.9 100.9
-7.6 124.1
-6667.5 63.2
-56.6 82.1
-2.2 85.7
-9.7 123.5
-3134.3 70.8
.1 -16.1
.0 -29.5
.0 -14.0
.0 -24.4
8048-1
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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
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 8-20-92
150 8-20-92

Electronic Test Equipment

The complement of signal conditioning, recording and display

equipment, in conjunction with dummy certification testing, can be found in

of

New Car Assessment and Standards Indicant Testing Final Report No. 6525-V-1.
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Figure 10

DUMMY CONFIGURATION DIMENSIONS

2-4X35

43.2 + 2.5 mm ref.
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HYBRID III EXTERNAL DIMENSIONS

S/N 45 HUMANOID

DUMMY SERIAL NO. 45 DATE: 8-21-92
TEMPERATURE - 20.6 DEG. C
RELATIVE HUMIDITY 45 %
LOCATION FOR CHEST CIRCUMFERENCE (AA) 429-434 mm 432 mm
LOCATION FOR WAIST CIRCUMFERENCE (BB) 226-231 mm 229 mm
CHEST CIRCUMFERENCE (Y) 970-1001 mm 1001 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 mm 43 mm
TOTAL SITTING HEIGHT (B) 879-889 mm 879 mm
THIGH CLEARANCE (F) 140-155 mm 147 mm
BUTTOCK KNEE LENGTH (K) 580-605 mm 601 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 488 mm
FOOT LENGTH (P) 252-267 mm 259 mm
FOOT BREADTH (W) 91-107 mm 102 mm
SHOULDER PIVOT FROM BACKLINE (E) 84-94 mm 94 mm
SHOULDER BREADTH (v) 422-437 mm 427 mm
SHOULDER PIVOT HEIGTH (B) 505-521 mm 510 mm
ELBOW REST HEIGHT (3) 190-211 mm 196 mm
SHOULDER-ELBOW LENGTH (I) 330-345 mm 338 mm
BACK OF ELBOW TO WRIST PIVOT (G) 290-305 mm 292 mm
DUMMY MEETS SPECIFICATIONS
TECHNICIAN: IVAN MINKEWICZ
c-4 8048-1
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CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
HEAD DROP TEST

HYBRID III

DATE : 8-5-92
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 45 HEAD DROP CAL

TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 20 - 25 DEG. C 21 DEG. C
RELATIVE HUMIDITY . 10% - 70% 45 %
PEAK RESULTANT ACCELERATION 225 - 275 G’S 247.5 G’S
PEAK LATERAL ACCELERATION 15 G’S MAX 5.1 G’S
IS ACCELERATION CURVE
UNIMODAL? YES YES
DUMMY COMPONENT MEETS SPECIFICATIONS
TECHNICIAN IVAN MINKEWICZ

c-5 8048-1




CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
NECK FLEXION TEST

HYBRID III
DATE : 8-19-92 6 AXIS NECK TRANSDUCER
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 45 CAL NECK FLEXION
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 20.5-22.2 DEG. C 20.5 DEG. C
RELATIVE HUMIDITY 10% - 70% 44 %
IMPACT VELOCITY 24.8 - 25.7 KPH 24.8 KPH
10 MsS 22.50 - 27.50 G’S 23.33 G’S
PENDULUM
20 MS 17.60 - 22.60 G’S 21.57 G’S
DECELERATION
30 MS 12.50 - 18.50 G’S 16.75 G’S
MAX PENDULUM G’S ABOVE 30 MS 29 G’5 MAX 16.75 G’S
DECELERATION -TIME CURVE
DECAY TIME TO 5 G’S 34 - 42 MS 40.63 MS
D PLANE MAX 64 — 78 DEG. 74.06 DEG.
ROTATION TIME 57 - 64 MS 60.75 MS
MOMENT ABOUT MAX 88 - 108 N-M 99.2 N-M
OCCIPITAL
CONDYLE TIME 47 -~ 58 MS 54.63 MS
ROTATION ANGLE-TIME CURVE
DECAY TIME TO ZERO 113 - 128 MS 122.13 MS
POSITIVE MOMENT-TIME CURVE
DECAY TIME TO ZERO 97 - 107 MS 103.25 MS
DUMMY COMPONENT MEETS SPECIFICATIONS
TECHNICIAN IVAN MINKEWICZ
C-6 8048-1
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TRANSPORTATION RESEARCH DEPARTMENT

CALSPAN CORPORATION

NECK EXTENSION TEST
HYBRID III
DATE : 8-19-92 AXIS NECK TRANSDUCER
CALSPAN SEQUENTIAIL NUMBER 1 HY3 SN: 45 CAL NECK EXTENSION
TEST PARAMETER SPECIFICATION TEST RESULTS

3

e

TEMPERATURE 20.5 - 22.2 DEG. C 20.5 DEG. C
RELATIVE HUMIDITY 10% - 70% 43 %
IMPACT VELOCITY 21.4 - 22.3 KPH 21.9 KPH

10 MS 17.20 - 21.20 G’S 18.48 G’S
PENDULUM

20 Ms 14.00 - 19.00 G’S 18.20 G’S
DECELERATION

30 MS 11.00 - 16.00 G’S 15.96 G’S
MAX PENDULUM G’S ABOVE 30 MS 22 G’S MAX 15.96 G’S
DECELERATION -TIME CURVE
DECAY TIME TO 5 G’S 38 - 46 MS 41.25 MS
D PLANE MAX 81 - 106 DEG. 94.69 DEG.

ROTATION TIME 72 - 82 MS 74.63 MS

MOMENT ABOUT MAX -80.0/-52.9 N-M -76.3 N-M
OCCIPITAL
CONDYLE TIME 65 — 79 MS 70.00 MS
ROTATION ANGLE-TIME CURVE
DECAY TIME TO ZERO 147 - 174 MS 153.75 MS
POSITIVE MOMENT-TIME CURVE
DECAY TIME TO ZERO 120 - 148 MS 130.50 MS

TECHNICIAN

IVAN MINKEWICZ

DUMMY COMPONENT MEETS SPECIFICATIONS

c-7
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CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
THORAX IMPACT TEST

HYBRID III
DATE : 8-20-92
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% 45 3%
PENDULUM VELOCITY 23.7 - 24.6 KPH 23.7 KPH
MAXIMUM DEFLECTION 64 - 73 mm 64.7 mm
MAXIMUM RESISTIVE FORCE 4804 - 5538 NEWTONS 5515 NEWTONS
INTERNAL HYSTERESIS 69% - 85% 71.6 %

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ

c-8 8048-1



"CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
KNEE IMPACT TEST

HYBRID III
DATE s 7-31-92 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% 46 %
PROBE VELOCITY 7.5 - 7.7 KFH 7.7 KPH
PEAK KNEE IMPACT FORCE 4430 - 6965 N 4813 N
PROBE WEIGHT 4.9 KGS

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ

8048-1




CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
KNEE IMPACT TEST

HYBRID III
DATE : 7-31-92 KNEE: RIGHT
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 45 KNEE 4.9 KGS CAL
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE 20 - 25 DEG. C 20.6 DEG. C
RELATIVE HUMIDITY 10% - 70% 46 %
PROBE VELOCITY 7.5 - 7.7 KPH 7.7 KPH
PEAK KNEE IMPACT FORCE 4430 - 6965 N 4942 N
PROBE WEIGHT 4.9 KGS

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ

i C-10 8048-1




INSTRUMENT CALIBRATION INFORMATION

A. DUMMY INSTRUMENTS

NHTSA DUMMY I.D. NUMBER: 45

SERIAL DATE LAST |DATE OF NEXT
MFG NUMBER CALIBRATED | CALIBRATION
1. HEAD ACCELEROMETER
HX LONGITUDINAL ENDEVCO ER74 3/92 9/92
HY LATERAL ENDEVCO A57G 3/92 9/92
HZ VERTICAL ENDEVCO 2843 3/92 9/92
2. CHEST ACCELEROMETER
CX LONGITUDINAL ENDEVCO A27F 3/92 9/92
CcY LATERAL ENDEVCO A39J 3/92 9/92
CZ VERTICAL ENDEVCO A33F 3/92 9/92
3. FEMUR LOAD CELLS
LEFT SIDE GSE 951 5/92 11/92
RIGHT SIDE GSE 952 5/92 11/92
B. CALIBRATION LABORATORY
INSTRUMENTS —
SERIAL DATE LAST |[DATE OF NEXT
MFG NUMBER CALIBRATED | CALIBRATION
1. PENDULUM ACC. CEC A160 7/92 1/93
2. TEST PROBE
ACCELEROMETER CEC a161 7/92 1/93
3. LUMBAR FLEXION TEST | TRANS-
PUSH FORCE GAUGE DUCER INC 20051 7/92 1/93
4. ABDOMINAL COMPRESS.
TEST FORCE GAUGE BLH 72952 7/92 1/93
5. ABDOMINAL COMPRESS.
TEST FORCE GAUGE cIc 567-11 7/92 1/93

C-11
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HYBRID III EXTERNAL DIMENSIONS

S/N 150 HUMANOID

-l N SN N N W A

DUMMY SERIAL NO. 150 __47 DATE: 8-21-92
TEMPERATURE [ 20.5 DEG. C
RELATIVE HUMIDITY 45 %
LOCATION FOR CHEST CIRCUMFERENCE (AA) 429-434 mm 432 mm
LOCATION FOR WAIST CIRCUMFERENCE (BB) 226-231 mnm 229 mm
CHEST CIRCUMFERENCE (Y) 970-1001 mm 998 mm
WAIST CIRCUMFERENCE (Z) 815-866 mm 864 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 mnm 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 592 mm
BUTTOCK POPLITAL LENGTH (N) 452-477 mm 470 mm
POPLITEAL LENGTH (L) 430-455 mm 452 mnm
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 mnm
SHOULDER BREADTH (V) 422-437 mm 429 mn
SHOULDER PIVOT HEIGTH (B) 505-521 mm 513 mnm
ELBOW REST HEIGHT (J) 190-211 mm 208 mm
SHOULDER-ELBOW LENGTH (1) 330-345 mm 338 mm
BACK OF ELBOW TO WRIST PIVOT (G) 290-305 mm 292 mm

DUMMY MEETS SPECIFICATIONS

TECHNICIAN: IVAN MINKEWICZ

C-12 8048-1
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CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
HEAD DROP TEST

HYBRID III

DATE ¢ 8-7-92
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 150 HEAD DROP CAL

TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATGEngﬁkﬁ 20 - 25 DEG. C Bl 20.5 DEG. C
RELATIVE HUMIDITY 10% - 70% 45 %
PEAK RESULTANT ACCELERATION 225 - 275 G’S 261.2 G’S
PEAK LATERAL ACCELERATION 15 G’S MAX 1.5 G’S
IS ACCELERATION CURVE
UNIMODAL? : YES YES

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ

Cc-13 8048-1




CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
NECK FLEXION TEST

HYBRID III
DATE : 8-19-92 AXIS NECK TRANSDUCER
CALSPAN SEQUENTIAL NUMBER 1 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% 43 %
IMPACT VELOCITY 24.8 - 25.7 KPH 25.0 KPH
10 MS 22.50 - 27.50 G’S 23.67 G’S
PENDULUM
20 MS 17.60 - 22.60 G’S 21.74 G’S
DECELERATION
30 MS 12.50 - 18.50 G’S 17.62 G’S
MAX PENDULUM G’S ABOVE 30 MS 29 G’S MaX 17.62 G'S
DECELERATION -TIME CURVE
DECAY TIME TO 5 G’S 34 - 42 MS 39.13 MS
D PLANE MAX 64 - 78 DEG. 74 .77 DEG.
ROTATION TIME 57 — 64 MS 59.5 MS
MOMENT ABOUT MAX 88 - 108 N-M 107.2 N-M
OCCIPITAL
CONDYLE TIME 47 - 58 MS 53.88 MS
ROTATION ANGLE-TIME CURVE
DECAY TIME TO ZERO 113 - 128 MS 107.2 MS
POSITIVE MOMENT-TIME CURVE
DECAY TIME TO ZERO 97 - 107 MS 98.13 MS
DUMMY COMPONENT MEETS SPECIFICATIONS
TECHNICIAN IVAN MINKEWICZ
C-14 8048-1




CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
NECK EXTENSION TEST

HYBRID III
DATE : 8-19-92 AXIS NECK TRANSDUCER
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN:150 CAL NECK EXTENSION
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 20.5 - 22.2 DEG. C 21 DEG. C
RELATIVE HUMIDITY 10% - 70% 43 %
IMPACT VELOCITY 21.4 - 22.3 KPH 21.9 KPH
10 MS 17.20 - 21.20 G'S 18.47 G’'S
PENDULUM
20 Ms 14.00 - 19.00 G’S 18.46 G’S
DECELERATION -
30 MsS 11.00 - 16.00 G’S 16.0 G’S
MAX PENDULUM G’S ABOVE 30 MS 22 G’'S MAX 16.0 G’S
DECELERATION -TIME CURVE
DECAY TIME TO 5 G’'S 38 - 46 MsS 39.5 MsS
D PLANE MAX 81 - 106 DEG. 94.99 DEG.
ROTATION TIME 72 ~ 82 MS 72.63 MS
MOMENT ABOUT MAX -80.0/-52.9 N-M -79.4 N-M
OCCIPITAL
CONDYLE TIME 65 - 79 MS 68.63 MS
ROTATION ANGLE-TIME CURVE
DECAY TIME TO ZERO 147 - 174 MS 149.75 MS
POSITIVE MOMENT-TIME CURVE
DECAY TIME TO ZERO 120 - 148 MS 128.63 MS

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ
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CALSPAN CORPORATION

TRANSPORTATION RESEARCH DEPARTMENT

THORAX IMPACT TEST
HYBRID III

DATE : 8-20-92

CALSPAN SEQUENTIAL NUMBER 1 . HY3 SN 150 H.S. THORAX CAL

B HIGH SPEED TEST

TEST PARAMETER TEST RESULTS

SPECIFICATION

TEMPERATURE ——«—20.5 - 22.2 DEG. C 20.5 DEG.
RELATIVE HUMIDITY 10% - 70% 43 %
PENDULUM VELOCITY 23.7 - 24.6 KPH 23.7 KPH
MAXIMUM DEFLECTION 64 - 73 mm 65.0 mm
MAXIMUM RESISTIVE FORCE 4804 - 5538 NEWTONS 5471 NEWTONS
INTERNAL HYSTERESIS 69% - 85% 74.4 %

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ

8048-1




CALSPAN CORPORATION

g

TRANSPORTATION RESEARCH DEPARTMENT
KNEE IMPACT TEST

HYBRID III
DATE : 7-31-92 KNEE: LEFT
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 150 KNEE 4.9 KGS CAL
TEST PARAMETER SPECIFICATION TEST RESULTS

TEMPERATURE . 20 - 25 DEG. C 20.5 DEG. C
RELATIVE HUMIDITY 10% - 70% 48 %
PROBE VELOCITY 7.5 - 7.7 KPH 7.7 KPH
PEAK KNEE IMPACT FORCE 4430 - 6965 N 4991 N
PROBE WEIGHT 4.9 KGS

DUMMY COMPONENT MEETS SPECIFICATIONS

TECHNICIAN IVAN MINKEWICZ

C-17 8048-1
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CALSPAN CORPORATION
TRANSPORTATION RESEARCH DEPARTMENT
KNEE IMPACT TEST
HYBRID III
DATE : 7-31-92 KNEE: RIGHT
CALSPAN SEQUENTIAL NUMBER 1 HY3 SN: 150 KNEE 4.9 KGS CAL
TEST PARAMETER SPECIFICATION TEST RESULTS
TEMPERATURE 20 - 25 DEG. C 20.5 DEG. C
RELATIVE HUMIDITY 10% - 70% 48 %
PROBE VELOCITY 7.5 - 7.7 KPH 7.7 KPH
PEAK KNEE IMPACT FORCE 4430 - 6965 N 5235 N
PROBE WEIGHT 4.9 KGS
DUMMY COMPONENT MEETS SPECIFICATIONS
TECHNICIAN IVAN MINKEWICZ
8048-1



INSTRUMENT CALIBRATION INFORMATION

NHTSA DUMMY I.D. NUMBER: 150
A. DUMMY INSTRUMENTS
SERIAL DATE LAST |DATE OF NEXT
MFG NUMBER CALTBRATED | CALIBRATION
1. HEAD ACCELEROMETER
HX LONGITUDINAL ENDEVCO A12C 3/92 9/92
HY LATERAL ENDEVCO A60C 3/92 9/92
HZ VERTICAL ENDEVCO 284G 3/92 9/92
2. CHEST ACCELEROMETER
CX LONGITUDINAL ENDEVCO EM94 3/92 9/92
CY LATERAL ENDEVCO A83G 3/92 9/92
CZ VERTICAL ENDEVCO A30G 3/92 9/92
3. FEMUR LOAD CELLS
LEFT SIDE GSE 954 5/92 11/92
RIGHT SIDE ‘GSE 955 5/92 11/92
B. CALIBRATION LABORATORY
INSTRUMENTS —
SERIAL DATE LAST |DATE OF NEXT
MFG NUMBER CALIBRATED | CALIBRATION
1. PENDULUM ACC. CEC A160 7/92 1/93
2. TEST PROBE
ACCELEROMETER CEC A161 7/92 1/93
3. LUMBAR FLEXION TEST | TRANS-
PUSH FORCE GAUGE DUCER INC 20051 7/92 1/93
4. ABDOMINAL COMPRESS.
TEST FORCE GAUGE BLH 72952 7/92 1/93
5. ABDOMINAL COMPRESS.
TEST FORCE GAUGE cIc 567-11 7/92 1/93
c-19 8048-1
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Appendix D

DUMMY, VEHICLE AND LABORATORY INSTRUMENT CALIBRATION
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INSTRUMENT CALIBRATION FOR LABORATORY INSTRUMENTS

(6 Month Calibration Minimum)
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