REPORT NO. CAL-89-N18

NEW CAR ASSESSMENT PROGRAM (NCAP)
FRONTAL BARRIER IMPACT TEST

NISSAN MOTOR COMPANY
NISSAN 240 SX
2-DOOR HATCHBACK

NHTSA NO. MK5200
CALSPAN TEST NO. 7731-18

CALSPAN CORPORATION
ADVANCED TECHNOLOGY CENTER
P.0. BOX 400
BUFFALO, NEW YORK 14225
June 29, 1989

F T
efﬂo K
Y

FINAL REPORT

Prepared for:

U.S. DEPARTMENT OF TRANSPORTATION

AN A eI D

NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION

OFFICE OF MARKET INCENTIVES
400 SEVENTH STREET, S.W.
ROOM NO. 5313 (NRM-20)
WASHINGTON, DC 20590




This Final Report was prepared for the U.S. Department of Transportation,
National Highway Traffic Safety Administration, under Contract No.
DTNH22-87-D-02012. This document is disseminated under the sponsorship of
the U.S. Department of Transportation in the interest of information exchange.

The United States Government assumes no liability for its contents or use
thereof.

Prepared: Wﬂ‘/ ’%‘%\f

Michael J. Kilgallon&Project Engineer

Approved: %%: g) %}4&«\«

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

FINAL REPORT ACCEPTED BY:

Vincent Quarles

Manager, New Car Assessment Program (NCAP)

0CT 2 1989

Date of Report Acceptance

ii 7731-18



TECHNICAL NEFUNI STANUANKD T1I1LE FALE

1. Report No. 2 Government Accamion No.
CAL-89-N18

3. Recipent’s Camaiog No.

4. Tive enc Subtive
NHTSA New Car Assessment Program (NCAP)

Frontal Barrier Impact Test on a 1989 Nissan

& Report Dets
June 29, 1989

6. Pertorming Organization Code

P.0. Box 400
Buffalo, NY 14225

240 SX 2-Door Hatchback CAL
7. Aumorhal Michael J. Kilgallon, Project Engineer §. Pertorming Organizstien Report No.
Walter E. Levan, Program Manager 7731-18
8. Performing Orpnizaton Neme snc Address 10. Work Unit No.
Calspan Advanced Technology Center 911-18-909

11. Contrect or Grant No.
DTNH22-87-D-02012

12. Soormoring Agency Neme and Adorem .
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 Repert end Penod Coversa

June-July 1989

14. Spormoring Agency Coae
DOT/NHTSA/RM/OMI

18 Supoiementery Nots

16. Aberrect

in Buffalo, New York on June 29, 1989.

outboard positions.

femur requirements.

A frontal barrier impact test of a 1989 Nissan 240 SX 2-Door Hatchback
was performed at the Calspan Advanced Technology Center crash test facility

The impact speed was 34.8 mph and the ambient temperature was 72°F. The
maximum vehicle crush was 25.0 inches. The test vehicle was equipped
with an automatic torso belt and a manual lap belt at both of the front

With regard to FMVSS 208 "Occupant Crash Protection", injury criteria,
both the driver and the passenger appear to comply with head, chest and

17. Koy Worss
35 mph Frontal Barrier Impact Test

18. Oistribusion Suxement
Copies of this report are available from:

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

an . = -
8. Gmcurtty Qamif. (of this report)

Unclassified Unclassified

2. Becurity Clamsif. (ef his sege)

21. No. of Peges | 22 Pres

Form DOT F 1700.7 san! i

7731-18




Section

1

2

3
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
DUMMY CONFIGURATION TESTS

VEHICLE OWNER'S MANUAL OCCUPANT RESTRAINT SYSTEM
INSTRUCTIONS

iv

Page No.
1-1

7731-18



Figure No.
1

2

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

Dummy Configuration Dimensions

Page No.

3-3

3-12

3-13

c-3

7731-18




Table No.

LIST OF TABLES

General Test and Vehicle Data

Dummy Injury Criteria Values

Seat Belt Performance Assessment Test Data
High Speed Camera Locations

Vehicle Measurements

vi

Page No.
2-3

3-2

3-9

3-14

7731-18




Section 1

PURPOSE AND TEST PROCEDURE

This 35 mph frontal barrier impact test is part of the Composite
FY 89 Vehicle Barrier Impact Testing Program sponsored by the National Highway
Traffic Safety Administration (NHTSA) under Contract No. DTNH22-87- D-02012.
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

30 mph FMVSS requirements.

The 35 mph 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 NUMBER MK5200

A load cell barrier consisting of 36 load cells was impacted by a
1989 Nissan 240 SX at a velocity of 34.8 wph. The test was performed at the
Calspan Corporation Advanced Technology Center on June 29, 1989. Pre-test 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

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 left/right 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. 1021) had been
used in 2 previous tests (MK0102 and MK5201) and the passenger ATD (Serial No.
320) was also used in Test MK5201. The Injury Criteria Values were not
exceeded in these tests. Certification details, along with the

instrumentation calibration data, are found in Appendix C.

The 65 channels of data were recorded on six l4-channel FM tape
recorders. Appendix B contains the vehicle, load cell barrier and dummy
response data traces. Due to the location of the belts belt spool-off data is

not available for this test.
The driver's head struck the steering wheel hub. The driver's HIC

was 406.9. The maximum chest deceleration over 3 milliseconds was 40.6 g's

and femur loads were 1234 and 656 pounds.
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The right front passenger's HIC was 525.4. The maximum chest
deceleration over 3 milliseconds was 44.1 g's and femur loads were 687 and

854 pounds.
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Table 1

GENERAL TEST AND VEHICLE DATA

VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1989 Nissan 240 SX SE Fastback 2-Door

NHTSA NO.: MK5200 VIN.: JNIHS36P7KW-008876
BODY COLOR: Blue DATE OF MANUFACTURE: October 1988
Engine: 4 cylinders; 146 C.I.D.; 2.4 Liters; - CC
X Gas; - Diesel; - Turbocharged
X Longitudinal; - Transverse
Transmission: 5 Speed X Manual; - Automatic; - Overdrive
Final Drive: - Front Wheel; X Rear Wheel; -  Four Wheel
Date Received: 2/24/89 Odometer Reading: 144
- A/C; X P/S; X P/B; - P/wdo.; X Tilt Wheel
- P/seats; - Cruise Control

Type of Occupant Restraint: Automatic Torso Belt, Manual Lap Belt.

DATA RECORDED FROM VEHICLE'S TIRE PLACARD:

Tire Pressure (at capacity): Front 29 psi, Rear 29 psi

Recommended Tire Size: 195/60R15 86H - or - 205/60R15 89H
Recommended Cold Tire Pressure: Front 29 psi, Rear 29 psi

Tires on Vehicle: 195/60R15 86H ; Manufacturer: Toyo

Number of Occupants: 2 Front; _ 2 Rear; - 3rd Seat; 4 TOTAL
Type of Front Seats: X Bucket; - Bench; - Split Bench
Type of Front Seat Back: -  Fixed; __X Adj. With _ X ZLever - __ Rot. Knob
Vehicle Capacity Weight (VCW) = 638 1bs. (A)
No. of Occupants x 150 1lbs. = 600 . 1bs. (B)
Rated Cargo and Luggage

Weight (RCLW) A-B = 38 1bs.
GVWR 3476  1bs. GAWR: Front 1848 1bs. Rear 2200 1bs.
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Table 1
GENERAL TEST AND VEHICLE PARAMETER DATA (cont'd)

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

Right Front = 720 lbs. Right Rear = 620 1bs.
Left Front = 700 1bs. Left Rear = _ 640 1bs.
TOTAL FRONT WEIGHT = _ 1420 lbs. (53 % of Total Vehicle Weight)
TOTAL REAR WEIGHT = 1260 lbs. (47 % of Total Vehicle Weight)

TOTAL DELIVERY WEIGHT = 2680 1bs.

CALCULATION FOR TARGET TEST WEIGHT:
UDW = Unloaded Delivered Weight ( 2680 1bs.)
VCW = Vehicle Capacity Weight ( 638 1bs.)

DSC = Designated Seating Capacity (4)

RCLW = VCW - 150 (DSC) = _38 1bs.

Target Test Weight = UDW + RCLW + (2 dummies x 164 1lbs./dummy)
3046 1bs.

Target Test Weight

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 112 POUNDS CARGO:

Right Front = 790  1bs. Right Rear = 780  1lbs.
Left Front = 770  1bs. Left Rear = 780 1bs.
TOTAL FRONT WEIGHT = 1560 lbs. (50 7% of Total Vehicle Weight)
TOTAL REAR WEIGHT = 1560 lbs. (50 % of Total Vehicle Weight)
TOTAL TEST WEIGHT = 3120 1bs.
Weight of ballast secured in vehicle trunk area = _ 0 1lbs.

VEHICLE ATTITUDE (all dimensions in inches):
Delivered Attitude: RF 27.9 LF 27.8 RR 26.9 LR 26.7
Test Attitude: RF _ 27.6 LF 27.6 RR 25.7 LR 25.7
Wheel Base: 97.5 in.; C.G. = 48.8 in. rearward of front wheel C/L
Remarks: Hatchback was removed to achieve test weight.
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Table 1

GENERAL TEST AND VEHICLE PARAMETER DATA (cont'd)

POST-IMPACT DATA:

Type of Test: Frontal Barrier Impact Angle: 0 °
Date of Test: 6/23/89 Time of Test: 12:20
Ambient Temperature: 72 OF at impact area
Temperature in Occupant Compartment: 70 OF.
Windshield Molding Temperature: 70 OF.

Required Impact Velocity Range: 34.5 to 35.5 mph

Impact Velocity: primary =
Distance From Front Bumper to

inches; Exiting Speed Trap:

VEHICLE REBOUND AND CRUSH (inches):

Vehicle Length: Pre-test
Post-test

Crush

34.8 mph, secondary = 34.8 mph

Barrier Face When Entering Speed Trap: 52

12 inches

=R _176.6 ¢ _178.2 L _176.7
=R _154.1 ¢y _153.2 L _153.1
= R 22.5 ¢, _ 25.0 L _ 23.6

Distance from front of test vehicle to point of impact:

R 11.9 c/L 12.9 L 13.3

VISIBLE DUMMY CONTACT POINTS:

Driver

Passenger

No Contact

Head Steering hub
Chest No Contact
Abdomen No Contact
Left Knee Dash panel
Right Knee Dash panel

No Contact

No Contact

Dash panel

Dash panel

2-5
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Table 1
GENERAL TEST AND VEHICLE PARAMETER DATA (cont'd)

Front

Left Right

Door Opening Operable Operable

Front

Seat Movement Left Right

Seat Back Failure None None

Seat Shift (in.) None None

Glazing Damage

Backlight/Windshield Sustained stress cracks but remained intact.
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II.

Section 3
OMI FINAL DATA

Occupant and Vehicle Information

OMI DATA

1. Dummy Injury Criteria Data Summary

2. Dummy 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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Table 2

DUMMY TRJURY CRITERIA VALUES

MAXIMUM ACCELERATION ("G")

HEAD CHEST
X Y 2 R X Y 2 R¥*
DUMMY (1) -43 | =17 | 47 60.7 |-40 -11 | -11 }40.6
pUMMY (2) -22 18 | 68 |74.1]-39 29 | =59 j44.1
DUMMY (3)
DUMMY (4)
MAXIMUM FORCE - FEMUR LOAD (1LBS)
LEFT FEMUR RIGHT FEMUR
pUMMY (1) 1234 656
DUMMY (2) 687 854
puMMY (3)
DUMMY (4)
MAXIMUM FORCE - SEAT BELTS LOADS (LBS)
SHOULDER STRAP LAP STRAP LAP STRAP
UPPER BELT LOAD | RIGHT BELT LOAD | LEFT BELT LOAD
DUMMY (1) 1851 - 972
puMMY (2) 1958 884 ~
puMMY (3)
DUMMY (4)
HEAD INJURY CRITERIA**
36 millisecond max. AVE. ACC. (g)
HIC t; (SEC) t, (SEC) t; TO t,
puMMY (1) 406.9 .07755 .11355 41.8
DUMMY (2) 525.4 .07110 .10710 46.3
pUMMY (3)
DUMMY (4)

*DEFINED AS EXCEEDING 0,003 SEC. DURATION
**AS DEFINED IN FMVSS NO. 208
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Figure 1

PART 572 DUMMY IN-VEHICLE POSITION

TEST NO.: MK5200

SEAT TYPE:
Bench
X Bucket

ADJUSTER TYPE:
X Manual
Power

Split Bench

DRIVER DUMMY

MEASUREMENT
LOCATION

A - Head Target
B - Knee Joint
c

VEHICLE: 1989 Nissan_ 240 SX

BUCKET SEAT BACK TYPE:

Fixed

X Adjustable Reclining

PASSENGER DUMMY
320

- Approximate
'H' Point
D - Sill to
Reference
Point
art | LFwD
A= 21.3  in. 14 Degrees A= 21.0 in. 15 Degrees
B = 28.6 1in. 94 Degrees B = 28,3 in. 9s  Degrees
Cc= 13.7 1in. 116 Degrees C= 13.5 in., 114 Degrees
D=__12.5 in. D= 12,5 in
D
-C s
'-;- B >
(:)_z_.---ﬁva-
L wlmfrsfmir
' 1 3
LEFT ; RIGHT
FRONT FRONT
DOOR TOP VIEW DOOR
DUMMY ID
1021 320
A = Left Door to Driver Centerline 11.0 in,
B = Left Door to Center Passenger Centerline - in.
c = Left Door to Right Passenger Centerline 37.7 in,
D = Left Door to Right Door 48.7 in,
E, F = Window Glass Height (Right and Left Must Be Equal) 11.0 in.
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Figure 2
OCCUPANT CLEARANCE DIMENSIONS

DRIVER PASSENGER
HH 15.8 15.8 HH
HW 19.8 20.0 HW
CD 24,5 23.9 i
cs | 16.0 - ©o
KDL 5.3 6.2 S
KDR 5.5 6.3
SA See Note| See Note XD
TA 250 250
HH = Head to Windshield Header
HW = Head to Windshield
CD = Chest to Dash
Cs = Chest to Steering Wheel
KD(L/R)= Knee to Dash (Left/Right)
SA = Seat Back Angle
TA = Torso Angle
HA = Head Target to "A" Pillar
HR = Head to Side Roof
HS = Head to Side Window
AD = Arm to Door HEAD
HD = Hip to Door
KK = Knee to Knee

HA
“Ar PILLAR-/}D

DRIVER PASSENGER
HR 4.3 4.9
HS 7.8 8.3
AD 3.1 4.7
HD 6.8 7.2
KK 8.1 7.5 Note: Seat angle is positioned as recommended
HA 19.2 18.8 by manufacturer.
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Figure 3
SEAT BELT POSITIONING DATA

DUMMY'S.CENTERLINE

‘D’ RING
o 0
/5
iz - SHOULDER BELT PORTION
lr
p——— | AP BELT PORTION
(37
PBU PBL ; —=—1/8" THICK ALUM. PLATE
MALE BLADE
(Y ~—-EMERGENCY LOCKING
RETRACTOR
\
BUCKLE ASSY. REEL
TBO
{INBOARD ANCHORAGE ou ARD ANCHORAGE
|
FLOORPAN
FRONT VIEW O_F DRIVER DUMMY
DRIVER DUMMY PASSENGER DUMMY
(inches) (inches)
PBU ~- Top surface of alum. plate to
upper edge 12.5 12.0
PBL -- Top surface of alum. plate to
belt lower edge 9.5 9.0
LAP BELT TENSION N/A N/A
SHOULDER BELT TENSION N/A N/A
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Table 3

SEAT BELT PERFOBMANCE ASSESSMENT TEST DATA

BELT LENGTH DATA:

Shoulder belt length as measured
on Part 572 Dummy. Measured from
seat back hinge to buckle release.

Lap belt length as measured on
Part 572 Dummy.

BELT STRETCH DATA:

Measured electronically between

shoulder belt load cell and the "D" ring.

Measured Mechanically

3-6

Driver Passenger
38.0 38.0
29.0 29.0
0.6"/ft 1.2"/ft
0.0 0.0
7731-18
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Figure £

DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSY. REFERERCE DIMENSIONS

4
Y
X SCA
LEFT SIDE VIEW
MEASUREMENTS
NR -- Distance from tip of dummy's nose to 19.5 Inches
Top Rear surface of steering wheel rim
NH -- Distance from tip of dummy's nose to 20.7 Inches
center of steering column hub
SCA -- Angle of steering column relative to 20.0 - Degrees
the horizontal X axis
SWA -— Angle of steering wheel relative to -70.0 Degrees
the horizontal X axis
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Figure 5

CAMERA POSITIONS FOR FRONTAL IMPACTS

NOTE: Camera Information Shown on Table &

FIXED COLLISION BARRIER

#14 #13

» K
2 =

XK

#5 and #6

pay pay
41 715

| ~#16

j TEST VEHICLE %
#4 M #11
#7 -7 P~ 412

\_-—/

—

MONORAIL &
TOW CABLE

St

DL 710
D #
DL #

/CONCRETE TEST PAD

% TOP VIEW J\(

7731-18



7731-18

auel(d 1EJUOCZIIO0Y O3 POOUBIDIAL = ¥x
punoad o3 ueld wi1y = Z
uo13eo0] 3ovdur o3 sueid wWiIj = X
auyaajuad [reiouom o3 dueld W1 = X x
088 €1 - 06 0ci- AY 0 auy3dug jo marp Ird| 91
0Ls €1 - Sh- 9zl 0 0 M3TA PIOTUSPUIM} Gl
096 £l - 8t~ €L G- %C MATA Juolyg I3ATIG| Y1
06S €1 - oY- €L S~ VE4 matp uoaxy i1a3uassed| €1
3 .
cﬂEw% g _ - - - - a1eg y3ry} 1
, - “MITA
059 ¥4 ¥8 0T 89 GIT 00T 107193u] pue et Al
0LL S¢ 80¢ A LS Le Hte MaTA x33uassed I3y} 01
08¢ ST 80¢ - v 96 VrAS MITA @PTS UY3TA| 6
wcﬂewm €1 %22 T A i ove 2PIS I4y8Ty TIEia2A0] 8
3 . _ - _ - _
cHEW% ) IT=d 33391] (L
09¢ s¢ 99¢ I ¢ 09 [4:14 (dol) uunto) Butaaais| 9
o%s G¢ 99T G- LY 09 A 14 (wo3jog) uwnyo) 3urraaisy ¢
098 eT 98 SI- L9 01T 01 M3TA J0Taajul pue 1aatadgf ¢
0es 174 00¢ o= 1y L 91¢ M3TA APIS I391] €
0gs €T [A N4 Y- [A/] oY 8¢¢ 9pPIS 3331 IIEIAAQ| T
%e - - - - - - eiauwe) awfl-teayd| 1
(sd3) | (um) 1399Vl (33p) z A X M3IA *ON
a3dads | SNa1 GvaH Ol *»JTONV »(ul) SNOILISOd VYIWVD VUIWVO
ANV1d W114d
XS 0%7 UESSIN 6861 w~um:w> 002G "ON 1831

SHOIIVOO0T VIAWVD G334dS-HOIR
% @1qel



5.

Figure 6

VEHICLE TARGET LOCATIONS

fo— ~ 3 f 'ﬁi
amy 1
A} |
(_‘ ] 20.7
Vo |
— - -— C/L
"'\ 13.2 *
& — 1+ 20.7
J 1 *
l
o = 3 [ > H -
1
1
————— 7.8 re— 36,0 =¥ .0
_;\9
|
[ —]
= 50.2 > S
+ — +
ft— —ptg 31.4 fe— 5.0
31.3
— 1 T =364 T 54,4
REF.
0 — = -
o | (=]
+ +
5,1 —% [e—31.,2 —1e-3],3 -
54.4 > 36.3 > < 56.2 >

REF.

(DIMENSIONS N IN

CHES)
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Figure 7

LOAD CELL LOCATIONS OR FIXED BARRIER

36 Load Cells

4 Rows
9 Columns
6 Groupings (6 cells/group) FIXED BARRIER
CENTER LINE\ ‘ /EXTENSION ASSEMBLY
PLYWOOD FACE ON *
STEEL FRAME | 18"
- 83" —

‘T— r
D1
| VC1

38.75" =
7 A8 A9
Y - e e = =
2.6 FRONT VIEW \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

(2) Total or Sum of 36 individual load cells
(3) Data from 6 Groupings shown above (6 cells/group)
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Figure 8

VEHICLE ACCELEROMETER LOCATIONS

TOP VIEW

|
G e— |

22.0

=
75.0 ————b~
111.6
ACCELEROMETER | DIRECTION
NUMBER¥* ACCELEROMETER LOCATION X Y Z
1 Left Rear Seat Crossmember X
2 Right Rear Seat Crossmember X
3 Top of Engine X
4 Bottom of Engine X
5 Right Disc Brake Caliper X
6 Instrument Panel X
7 Left Disc Brake Caliper X

*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 MEASUREMERTS

REAR DATUM REFERENCE

/
/
/
Y.
/
Vi

\ TO EDGE OF DOOR
o > ~| (EVEN NUMBER FOR
RIGHT SIDE AND

< 2 ODD NUMBER FOR
LEFT SIDE)

LENGTH OF

| >
ENGINE BLOCK ’,

TO TRAILING EDGE
BEHIND DOOR
(RIGHT/LEFT SIDE)

TO LEADING EDGE
1IN FRONT OF DOOR
(RIGHT/LEFT SIDE)

X19,20
(RIGHT/LEFT SIDE)

TO HEADLINER

CENTER OF

STEERING
cowMN——-z

X117 3 =7 JI 3
TO ‘A’ POST M seed !
\Qy"’ e
\

X12,13 REAR DATUM

REFERENCE AT
f X14,15 — CENTER OF REAR
X16 BUMPER
TO STEERING COLUMN TO BOTTOM OF
‘A’ POST
(RIGHT/LEFT SIDE)
TO FIREWALL (RIGHT/LEFT SIDE)
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Appendix A
PHOTOGRAPHS
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Appendix C

DUMMY CERTIFICATION TESTS
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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, Part 572 specifications and instrument calibration information is

included in this Appendix.

Dummy serial numbers and certification dates are:

Serial WNo. Completion Date
1021 6-7-89
320 6-26-89

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, Report No. 6525-V-1.
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PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

NHTSA DUMMY 1.D. NUMBER.: 1021

) P. 572 ! PRE-TEST | POST-TEST |
| SPECIFICATION | if requiredi if rewsiredi
DATE OF CONFIGURATION VERIFICATION §§§XXXXXXXXXXX E 6-7-89 é é
VERIFICATION NUMBER FOR DUMMY (%) éiiiiiggiiigig-g-—_--; —————— E ------------ %
SH - Seated Height §'5§Té'2;'55753g"’SéT?‘Z"'g""""‘i"g
\"sp - Shoulder Pivot Height E'EITE’Z;'EETZ35"”EITE'Z"'5"""""3"§
1 e e e e —m e —————— e e | e = S e mrrecm e —r——— e ——————-—-
; HP - Hip Pivot Height § 3.9" ref. E 3.9 " E " %
b e o e e e ———— - ————————— e | — e Ve m—ee  ccrc e ——--—
E KH - Knee Pivot from Back Line E 20.1 to 20.7"§ 20.4 " é " §
SRS PR R R K it Bkt hshn b S
E KV - Knee Pivot from floor E 18.3 to 19.9"; 19.8 " E " é
b o e e e e s o  ————— = > —— o~ — = 1 e i e > - ——— b e - e o —-——— b e e o e e -~ - ——
! SW - Shoulder Width L 17.8 to 18 4"l 18,3 E "
l e e e e e e m e e mm— - ——— e —m— e — e | mEm— eSS m————— = | S o s s S Smm e 1 o e o e e o e
i-HW - Hip Width E 14.0 to 15.4"; 14.9 " ; " ;
I1. PERFORMANCE VERIFICATION DATA:
i PRE-TEST | POST-TEST i
______________________________________ {_(1f required)! (1f required),
E—Bgai—ag_;ERFORMANCE VERIFICATION ~-----—ve-==--=-- § 6-7-89 é i
g“éééﬁi&%ili’&iéiEEEREEB&’QG&QE&’EB&’B&&&%’IZ}IZZg"""é _____ i §
| TVERIFIGATION LAR TEWPERATURE ( 66 to 78 des. ) | 70-71 deg i deg |
§’Giéi%iél&iéi'LRB’&G&EBZ%&’ZIB‘%&‘56’%? _______ aesix 1 %
g'Eééé'éxé;ﬁéééi'"""""'"'E"QEEEEE}EREESQ"§ """""""" o §
\ 1. HEAD DROP TEST o o L §
' e er e m e em o = .-
; a. peak resultant accel. i 210 to 260 G’s ; 250 G’s E G's E
1 e e e e e | = ———— e - b e e o = ———— a —— b e e ———— t
E b. peak lateral accel. é <= 10 G’s % 2 G's E G's E
i c. Time above 100 G’s { 0.9 to 1.5 me. 1 1.ims 1 ns |

t Sequential number beginning with "1" at the start of each fiscal years’s
crash test program.

TECHNICIAN'S NAME! IVAN MINKEWICZ
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PAET 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA...continued

II. PERFORMANCE VERIFICATION DATA (continued)

PRE-TEST
(if required)

POST-TEST H
(if required)|

[] [)
. []
X ‘
[} ’
) [} [)
[] [} ]
] ] +
' ) [}
(] [} [}
) 1] (]
] [} ]
a. Pendulum Speed 121.5 to 25.5 fps..| 22.2 fps |
------------------------------ jmmmmm e e e e -
b. Pend. Avg. Decel. over | 20 to 24 G’s ! 22 G's |} :
t3 to t2 H : ; H
------------------------------ D L e Rttt L Bt bt b Db Lt b
c. Peak Resultant Head : 26 G’s max. H 24.9 G’s ) H
Acceleration : : H f
------------------------------ et e L L T
d. Pendulum Decel. (t2-tl) | <{= 3 ms. H 2.1 ms ' :
------------------------------ R e e e e e L
e. Pendulum Decel. (t3-t2) | 25 to 30 ms. H 25.1 ms ' :
------------------------------ i e L L Y
f. Pendulum Decel. (t4-t3) | <= 10 ms. H 4 ms H H
------------------------------ R et e I E L L L L e P L e e
g£. Max. Head Rotation ! 63 to 73 deg. : 72 deg | H
______________________________________________________________________________ ]
h. Chordal Displacement
! HEAD ROTATION ANGLE ' | ' )
e et tintatatab ol H : : '
i 0 deg. i Time ' -2 to 2 ms H 0.0 ms H :
H jm———————— {——— e | —— |m——memmmrr )
H i Displ. ' -.5 to .5" ! 0.0 " ' ¢
|——————————— e —— e e L L Lt b R HE et L L }
i 30 deg. ! Time 1 25.6 to 34.4 ms.| 27 ms ' '
: e e DL D Satain R e L | H
H { Displ. : 2.1 to 3.1" H 2.4 " ! H
jm—— e ———— jm—— e ————— fm—m e o m | H
! 60 deg ! Time ' 40.3 to 51.7 ms.; 41.1 ms ! H
H e e {mmm——————————— e :
H i Displ. ' 4.3 to 5.3" H 4.8 " H '
| | e |mm———— D et i i
{ Maximum i Time ! 53.2 to 66.8 ms. | 54 ms : H
H |mm——— - il T e et il | ——————— H
! ! Displ. ! 5.0 to 6.0" ! 5.7 " ! H
R o mmmmee e R fmmmmmmmmmeeee :
! 60 deg. ! Time ! 67.0 to 83.0 ms. | 74.2 ms H !
' R T mm e o B !
' i Displ. H 4,3 to 5.3" : 4,7 " H !
| ——————— e L L T HEt it e it D ettt :
! 30 deg. ! Time 185.4 to 104.6 ms.| 89.1 ms : H
| =~ e it Lt = H e etk it '
H ! Displ ! 2.1 to 3.1" ! 2.3 " H !
jm————————— jmmm - R e L e il DD Dt b e o ————— '
i 0 deg. i Time 1101.0 - 123.0 ms. | 103.7 ms : H
! |mmmm e ettt ettt L bl = e e ettt B L LTt H
: 1 Displ, ' -.5 to 0.5" ' 0.0 " ! H
TECHNICIANS NAME: IVAN MINKEWICZ
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DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA (continued)

NHTSA DUMMY 1.D. NUMBER: 1021 =00 mmeme e

------------- H PRE-TEST POST-TEST !
! {if required)} (if required |
) ]

- — n . - —— - e n e - - - - e w0 W - -

3. ABDOMINAL COMPRESSION

3
]
!
: TEST: (preload = 50 lbs.)
|
{
]

- - E - . - . - -

a, Force @ 0.5" E 23 to 36 lbs. 25 1bs E
. b. Force @ 0.75" {36 to 50 1ba. § 39 1bs § 5
. o. Force @ 1.0° 50 to 63 1ba. | 58.51bs i |
| d. Force @ 1.3" i 73 to 88 1bs. ! 78 1bs { E
0 o St S
é 4, LUMBAR FLEXION TEST E é E é
o rereswzoder | szressiee | 27w | -;
b, Force @ 30 deg. 34 to 46 lbs. i 39 1bs i g
| c. Force @ 40 deg. 46 to 58 lbs. |  52.51bs g
. 4. Return Angle ! 12 deg. maximum | 8.5 deg ! i
§::I:::::Z::::Z:Z:::::§Z:Z::ZZ::::Z::ZZ:§:Z:Z:::ZZ:§:I::::::::§
E 5. CHEST IMPACT_???T?i E E E E
i Speed g g g g
' "(1) Probe Speed 21.78-22.22 fps.% 21.8 fps
} " (2) Peak Deflection 17 meximum t.a1t 3 :
P U S UUU —————1
E {3) Peak Resistive Force é 2250 lbs maximumé 2106 1lbs E g
§’“'?Z}‘EQEQ;;;E'ﬁ;;€;;;;§;""g""EB'ES'JBQ""g""ééfé';""g """"""""" :
. B. Low Speed A A L ;
e e '
' (1) Probe Speed . 13.86-14.14 fps.% 13.9 fps :
\ " (2) Peak Deflection {11 meximam 108" & i
D RO S e e e '
é (3) Peak Resistive Force é 1450 1lbs maximume 1248 lbs ; E
_______________________________________________ P SN
é (4) Internal Hysteresis i 50 to T0% ; 54,9 % ; E
LI IR e E L T e
TECHNICIAN’S NAME: IVAN MINKEWICZ
""""""""""" cs 7731-18




DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA (continued)

NHTSA DUMMY I.D. NUMBER: 1021 = =—=ecemcmccemmcemeommemmmmmo
PRE-TEST POST-TEST

(if required) (if required)

'
'
i
5
(1) Probe Speed § 6.76 to 7.04 fps 7.0 fps
7(2) Maximum Force . 1850 to 2500 Ibsi 2305 lbs { 5
T7(3) Time above 1000 1bs.  { 1.7 ms. minimm | 1.8me
B Right Knee T T T
-ZI;-;;;;;-;peed E 6.76 to 7.04 fps 6.9 fps E
7(2) Maximum Force 1850 to 2500 lbsi 2235 1bs i
TT(3) Time Above 1000 1bs. ! 1.7 ms. minimum i 1.7ms i E

TECHNICIAN’S NAME: IVAN MINKEWICZ
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PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

H P. 572 i PRE-TEST | POST-TEST |
SPRCIFLCATION | £ required; i7 reauired
DATE OF CONFIGURATION VERIFICATION Eggigigiiégiix E 6-26-89 5 E
VERIFICATION NUMBER FOR DUMMY (%) Eiiiiigiiiiiii-é---_--; ----- § ------------ g
“SH - Seated Height i 35.6 to 35.8"1 357" " |
'SP - Shoulder Pivot Height | 21.8 to 22.4"f 220" § " |
"HP - Hip Pivot Height :3.9" ref. 1 3.9 i "
"KH - Knee Pivot from Back Line : 20.1 to 207"} 204" i " |
KV - Enee Pivot from floor  19.3 to 19,97 19.6 7 i - " |
"SW - Shoulder Width 17,8 to 18,47 18.1 " § " |
HW - Hip Width | 14.0 to 15.4"1 14.8 "t "
II. PERFORMANCE VERIFICATION DATA:
. PRE-TEST { POST-TEST |
E (if required)i (if require?ls
"DATE OF PERFORMANCE VERIFICATION --------------{  6-26-89 { §
"SEQUENTIAL VERIFICATION NUMBER FOR DUMMY (f)---i 8 o §
"VERIFICATION LAB TEMPERATURE ( 66 to 78 deg. ) | 68-72 deg | deg !
"VERIFICATION LAB HUMIDITY (10 TO 70 %) i a5z % 1 x
TTEST PARAMETER | SPECIFICATION | o g
"1. HEAD DROP TEST o A P E
______________ ‘ ‘
a. peak resultant accel. § 210 to 260 G’s E 259 G’s E G's é
“b. peak lateral accel. :  <=10G's |  6.6Gs i G's |
______________________________ | U SR SRR
c. Time above 100 G's E 0.9 to 1.5 ms. ; 1.2 ms ; ms ;

¥ Sequential number beginning with "1" at the start of each fiscal years’s
crash test program.

TECHNICIAN’S NAME: IVAN MINKEWICZ
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PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA...continued

PRE-TEST
{(if required)

POST-TEST H
(if required);]
_____________________________ )

] ]
] ]
! :
H :
1 t (]
) ) ]
1] 1] [ ]
) ] )
] [) [}
] ) 1
: : '
a. Pendulum Speed 121.5 to 25.5 fps.| 22.4 fps |
et ittt e il D e L S bkl bt bl
' b. Pend. Avg. Decel. over | 20 to 24 G’s H 23.4 G's '
! t3 to t2 H ! ' t
R it et f e e |~ )
' c. Peak Resultant Head ' 26 G’s max. H 24.7 G's | !
! Acceleration : : H :
| = mmmm e e e e | mmrm e | R H
' d. Pendulum Decel. (t2-tl1) | {= 3 ms. H 2.3 ms : H
1 ; ] [} ' []
[kt etttk et bbbt ebet bttt T TmTEEsasssss- pom————EEsssssss ]
: e. Pendulum Decel. (t3-t2) | 25 to 30 ms. H 26.1 ms H H
e etttk e jmmmmmm e — e 1
H f. Pendulum Decel. (t4-t3) | {= 10 ms. H 5.1 ms ' :
e it kit h b L itttk l bl R Atttk e et '
' g. Max. Head Rotation ' 63 to 73 deg. ! 68 deg | !
et ittt :
H h. Chordal Displacement
: _________________________________________________________________________
: ! HEAD ROTATION ANGLE ! ' ' !
: R et ettt { H : !
! ! 0 deg. ! Time H -2 to 2 ns. H 0.0 ms ! :
' H f——————————- = |t e :
! ! ! Disgpl. : -.5 to .5" H 0.0 " ! !
H |m—————————— |m—————————- jmmm e R e St e ittt '
H i 30 deg. i Time ! 256.6 to 34.4 ms. | 28 ms ! H
i H (o |mmmmm e ——— o fmmmm——— (== ——— H
! H ! Displ. H 2.1 to 3.1" : 2.4 " ! !
H jmmm—m——————— et e |- jmm—rmem e :
! ! 60 deg. ! Time ! 40.3 to 51.7 ms.! 42.9 ms ! H
: | = —————— e ket ll (e | mmmm e ]
: H i Displ. ! 4.3 to 5.3" H 4,8 " ! !
H e e ————— e et ettt R ittt jrmm——————————a :
! ' Maximum t Time t 53.2 to 66.8 ms. | 55 ms H H
) [ ] ) 1] ] ) 1
[ ' [Betetateintinte T T o [Betatabaint bt | TS s EEsEssE T '
! : ! Displ. ! 5.0 to 6.0" ! 5.6 " H !
: D ittt (= e ittt el | = m————— e e H
H ! 60 deg. ! Time ' 87.0 to 83.0 ms.) 67 ms ' H
H H fmm————————- |m—mmm— e ———— e e el IRt E L LR L Lt '
' ! i Displ. H 4.3 to 5.3" ! 5.2 " ' !
: {mmmmm——————— e Rt e itttk b bl D e el e H
: ' 30 deg. { Time '85.4 to 104.6 ms.| 87.3 ms ' !
H : {mm————————— {mmmm e e Dt Sl bt | m—r - 1
H ' ' Displ. ' 2.1 to 3.1" ) 2.2 " ' H
H it e L LT Lt jm—————————- ettt R |m————eme—————— (= —m———— e )
' ! 0 deg. ! Time '101.0 - 123.0 ms. ) 102.9 ms ! !
H H |mmm———————e D ettt bl Rt HE e it :
' H ! Displ. H -.5 to 0.5" ! 0.0 " : :
TECHNICIANS NAME: IVAN MINKEWICZ
_—-_——___-___-__--—Eiia -------- 7731-18




DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA (continued)

PRE-TEST
(if required)

POST-TEST H
(if required ;|
]
1

— - - . . - — W = e - - S R . AR D M R S e . . D S — - - S - - W D e D W e e G DGR D MR SR S D TT e Gl S e e

- — - ——— — —— — — — ——— —— - —— . — — ] G . - e T - - = D e e - - - e M= e e e e e G e e e e

TEST: (preload = 50 1lbs.)

—— e m- —-- - —w w-

X X

] ]

[) [)

) :

[) 1 []

] ] 1)

L] [) [}

3 1 L}

] 1} 1

) 1] L

] ) []

] ) 1

[} ] ]

[} ] 1]

: ; !

a. Force @ 0.5" ¢ 23 to 36 1lbs., | 24 1lbs |
------------------------------ e Rt
b. Force @ 0.75" ! 36 to 50 lbs. | 38.5 lbs | !
------------------------------ R e et S L L E L LR DR bl t b D EE
c. Force @ 1.0" ! 50 to 63 lbs. | 54 1lbs | H
------------------------------ S it Rttt L L L L DR LD D DD bbb el
d. Force @ 1.3" ' 73 to 88 1lbs. | 80 lbs ! :
______________________________ b e e o o = - — - ——— 1 e e o e e v = = : — o —— - — - —— - - - ]
------------------------------ L e
4, LUMBAR FLEXION TEST: ' H H H
-------------------- H : H H
a. Force @ 20 deg. ' 22 to 34 lbs. : 26.5 lbs | H
------------------------------ R e e itk
b. Force @ 30 deg. ! 34 to 46 l1lbs. | 40 lbs | :
------------------------------ e e e e e et
c. Force @ 40 deg. ! 46 to 58 1bs H 51.5 1lbs | 1
------------------------------ R e EE PR L L L L LDt
d. Return Angle ! 12 deg. maximum | 9 deg | '
0 O O
5. CHEST IMPACT TESTS: : ! : !
------------------- : H ' :
A.High Speed ! : H H
------------ H H H :
(1) Probe Speed 1 21.78-22.22 fps., 21.8 fps | :
------------------------------ it e C L L L L L L L Dbt
{2) Peak Deflection H 1.7" maximum ' 1.5 " H H
------------------------------ ] ettt EE LR B DL L DLt bbbt
(3) Peak Resistive Force ¢ 2250 lbs maximum; 2173 lbs | H
------------------------------ S e e L L L L L LD DD L E b bt
(4) Internal Hysteresis H 50 to T0% H 51.2 % ' H
------------------------------ e e L e L L L e bbbt
B. Low Speed H H H H
------------ ; H : :
(1) Probe Speed ! 13.86-14.14 fps.) 14.1 fps | :
------------------------------ e rmmmrmm e e e m e e
(2) Peak Deflection ¢ 1.1" maximum H 1.04 " ! :
------------------------------ e et E L L L b bl b bt bt
(3) Peak Resistive Force ! 1450 lbs maximum; 1357 lbs | H
------------------------------ et L L Dbt bbbl b Dbttt
{4) Internal Hysteresis ! 50 to 70% ¢ 56.4 % : !

TECHNICIAN’S NAME: IVAN MINKEWICZ
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DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA {continued)

PRE-TEST
(if required)

POST-TEST :
{if required)!
1

]
]
]
)
]
]
)
)
]
]
' '
H (1) Probe Speed ' 6.76 to 7.04 fps 6.9 fps
o mmmm o mmmmmmmmm oo B Dt LR e
i (2) Maximum Force ! '
TR et R ittt e R bt H
H (3) Time above 1000 lbs. ! 1.7 ms. minimum 1.75 ms '
R s et Rkttt :
! B. Right Knee H H
R : :
H {1) Probe Speed ! 6.76 to 7.04 fps 6.9 fps '
HE bt e bkttt ittt bttt ettt Rt B bk e '
' (2) Maximum Force ' 1850 to 2500 1bs 2010 1lbs H
et b Dbkt R et il Rttt :
! (3) Time Above 1000 1lbs, ' 1.7 ms. minimum 1.75 ms H
REMARKS :
TECHNICIAN’S NAME: IVAN MINKEWICZ
""""""""" c-12 7731-18



INSTRUMENT CALIBRATION INFORMATION

NUMBER 320

NHTSA DUMMY ID

>4

{DATE LAST |DATE OF NE

SERIAL

Z

i CALIBRATED | CALIBRATIO

NUMBER

MFG

1. HEAD ACCELEROMETER--|

DUMMY INSTRUMENT--

HX LONGITUDINAL--

ENDEVCO

FLO8

t
t

HY LATERAL--

ENDEVCO

FLO6

HZ VERTICAL--

CHEST ACCELEROMETER-

2.

—— . - o - —— - - = = - e - —— - - e - —— - m- b -

EE e e N E e me EE CE EE NG GE RS B P W B R W BT WP WD W WW P W M W B =

t [ 1 l 1 I | 1 | 1
' i 1 | 1 | v 1 | i
| 1 1 1 [ I | | ( |
i | 1 i (] 1 1 | ( |
Lo ilo | rto 1ot | 1o o | o | o i o
00 100 | 00 | 1 1001 | 1 00 | o | o0 | o | ]
| [ T I T | v [ (I [ \
oI ilo i (IS BN I 1o - - o0 - -
| I 1 bt o | I - - -0 —
| | ! | 1 (] 1 1 ! | | |
1 1 1 | 1 (| ( 1 1 | | |
' 1 [ | | 1 [ [ i i | |
' [ ’ 1 t 1 | l ) 1 1 1
1 1 | 1 i (] | | | | 1 |
| i ! | | [ ) I | I i |
R - 1o 1 ot o | N | o |
e 100 | c0 | 100 10 | | t oo | w0 | o | o | o |
T B [ N R | [ 1 [ 1 [
R E:EEH 1w 10| 1o 0 O 0 T
| 1 | 1 | 1t ' | 1 | 1 !
| | i 1 | "t 1 | | 1 t \
| | t | | (] | ' | [ | 1
1 ' | | ) o 1 | 1 ! | |
1 ! | | 1 1 | 1 1 | 1 1
1 | | 1 | [ 1 1 | I 1 |
I | ' | ! (. 1 | 1 | | |
| | § | ' [ 1 | | | | - |
1~ 1 00 1 (- B T- N | < ) N — 1 IS - 1
<« 1O I N It~ 1= 1 1 | = < | O | 0 (|
~ ! | [ [ - | o | o | o~ |
< | 1< I | (] I < | < | Q| ~N | 0 |
t | \ \ t 1 | | 1 N ~ YeO'|
I | \ | [ [ 1 | 1 | | |
| | ' 1 [ to ! ) 1 [ 1 (
1 | 1 | | 1 | 1 | (G | |
| | | ! 1 [ 1 1 ' Z t |
1O | i | (] ! | | (| ) |
1O I | | ' (] | 1 1 i 1 |
1> 1 I | 1 [ 10t Ol1ne ! oo o
O I m 1O < I < I [ Mo ZE - -
m I T 1L m i 10 O 1L <<0 | [~ ]| (&)
OD1Z 1D Tt 1o | | Lo 1 |
1 | 1 | (] | ! FEA | t
1 | l 1 1 (] ) 1 ' [ 1 (
)
| =1 [ o |
| 0 | ©n | 0|
1 | > 1 [<al<a] [l n /|
| [4)] | [0 i O =0 m o
— = ' () ! o SR Ja N =]
<< & | ] E= | [<a} Z, < Py <€ Ay <€
4 ] <] { < . = [o N &) =0 =0
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Appendix D
VEHICLE OWNER'S MANUAL OCCUPANT RESTRAINT SYSTEM INSTRUCTIONS
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