\J 2066

REPORT NO. TRC-93-N12
NEW CAR ASSESSMENT PROGRAM (NCAP)

FRONTAL BARRIER IMPACT TEST

HONDA MOTOR CO. LTD.
1994 HONDA CIVIC
4~-DOOR SEDAN
NHTSA NO. MR5300

TRC TEST NO. 940516

PREPARED BY:
TRANSPORTATION RESEARCH CENTER INC.
10820 STATE ROUTE 347

EAST LIBERTY, OHIO 43319

JUNE 8, 1994
FINAL REPORT

PREPARED FOR:
U. S. DEPARTMENT OF TRANSPORTATION
NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION
OFFICE OF MARKET INCENTIVES
ROOM NO. 5313 (NRM-22)
400 SEVENTH STREET, S.W.

WASHINGTON, D.C. 20590




This Final Test Repart was prepared for the U.S. Department of
Transportation, National Highway Traffic Safety Administration, under Contract
No. DTNH22-90-D-22121. 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.

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. 1If 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.

REPORT PREPARED BY:

PYAR sace 6/ 2/2@4—

Scott A. @ghnston, Project Engineer
Transportation Research Center Inc.

REPORT APPROVED BY:

0/2% uﬂ/ %\QA Date 6/Z3//9‘f

Sanﬁ/}/ Eng ering Supervisor
Tr atlon Researc Center Inc.

i

Mané’er%?Neﬁ“dﬁr Assessment Program
£

NHTSA, ice of Market Incentives

/ < L A / Date

Contdédélng Officer's Technlc\I Representative (COTR),
NHTSA, Office of Market Incentives




Technical Report Documeniation Page

1. Report No. 3. Government Accession No. 3. Recipient's Catalog No.
TRC-93-N12
4. Title and Subtitle 5. Report Date
NEW CAR ASSESSMENT PROGRAM (NCAP), FRONTAL BARRIER JUNE 8, 1994
IMPACT TEST OF A 1994 HONDA CIVIC 4-DOOR SEDAN
NHTSA NO. MR5300 6. Performing Organization Code
TRC
7. Author(s) 8. Performing Organization Report No.
S. A. Johnston, Project Engineer, TRC
TRC~93-N12
9. Performing Organization Name and Address 10. Work Unit No. (TRAIS)

Transportation Research Center Inc.

—

10820 State Route 347 I1. Contract or Grant No.

East Liberty, OH 43319 DTNH22-90-D-22121
12. Sponsoring Agency Name and Address 13. Type of Report and Period Covered
U. S. Department of Transportation FINAL REPORT
National Highway Traffic Safety Administration MAY - JUNE 1994
Office of Market Incentives
400 Seventh St., S.W., Washington, DC 20590 14. Sponsoring agency Code
. NRM-22

15. Supplemental Notes

16. Abstract

A 56 kph (35 mph) frontal load cell barrier impact test was conducted on a 1994 Honda
Civic 4-door sedan, NHTSA No. MR5300, at Transportation Research Center Inc. on May 16,
1994. This test was conducted to obtain new car assessment and research data indicant
of FMVSS 208, 212, 219 (partial), and 301 performance. The barrier impact velocity was
§6.5 kph. The vehicle's maximum static crush was 640 millimeters. The ambient
temperature was 21° C.

The driver's Head Injury Criteria (HIC) was g&ﬂ. The driver's chest maximum
resultant acceleration with three (3) milliseconds minimum duration was 60.5 g. The
driver's chest maximum deflection was 51 millimeters. The driver's left and right

femur maximum axial forces were 3497 N and 4295 N, respectively.

The passenger's HIC was 684. The passenger's chest maximum resultant acceleration
with three (3) milliseconds minimum duration was 57.4 g. The passenger's chest maximum
deflection was 47 millimeters. The passenger's left and right femur maximum axial
forces were 1550 N and 3375 N, respectively.

17. Key Words 18. Distribution Statement
56 KPH (35 MPH) Frontal Barrier Impact Test: Copies of this report are available
from:
New Car Assessment Program (NCAP) National Highway Traffic Safety
FMVSS 208, "Occupant Crash Protection” Admin.
FMVSS 212, "Windshield Retention" Technical Reference Division
FMVSS 219, "Windshield Zone Intrusion" Nassif Building, Room 5108
FMVSS 301, "Fuel System Integrity" 400 seventh Street, S.W.
Washington, DC 20590
19. Security Classif. (of this report) 30.” Secunity Classii. (of this page) 21, No. of Pages 22, Pnce
UNCLASSIFIED UNCLASSIFIED 291
Form DOT F 1700.0 8-72 Reproduction of completed page authorized




13 %0 a = — v
Oww 08 0% 214 02 Q o724 ov— 3 — = —_ m ‘ORZIOI'ELD "ON Boj@IRD) QS ‘GZ°Z$ 3d1id 'SINSRAY Pue SIUBIDM JO SIvN
1 Il 1 L1 i i 1 Lt | 1 { { 1 faud = = < “ORZ "IN *OSIY SN A% ‘SOIALI PAIILIAP AW PUEL SUOISIDAUDD 1I0XD 1A Ny “(ANDUXA bG'Z = 1 L.
T T T T T 1 F 7 T T T T 1 7T T 1 1 1 L T 1 = = =
_Toou o091 ozt __ 08 oy 0 oy~ . —= =
21 986 2€ 40 = — (ze
EFY Im - hd annesadwe) Guoengns simeisdwoy
w = = oI sMs|2) »ye) /5 uByuUBIYEY 4,
ainjesadwal {zs ppe sameledway = =
4 Veyualyey uayl) 5/6 SN1S[8) 2 - = =
° ° = = {10ex3) JUNLVYIJWIL
(13exa) IUNLIVEIdWIL @ = = o e SB1W 2142 90 SPICA 21qnD o
= = o S1Bw 21N £0°0 129y 21qnd Al
- = = 1 8'e suojjel 1ol
nu> spavh 21qnd £t sig1ow 21QNd mE = =— I 101 56°0 suenb 1b
1 188} 2tqnd GE S1910W J1QID w = = ] 2911 iv'o sd W
il } ot ¢ =
jeb suoj[el 9z'0 s18}1) i = m = [} EYEH]] 0 sdnd 2
1b suenb 90't | = — © ] [} $90uno pin; 20 |}
W sund (%4 | @ = = W Gy suoodsa|qel dsql
20 |} §80uUNno pINgy €00 jw w H|. w S suoodseal ds1
" = = -
FWNT0A _= = IWN10A
2 = = - (@t 0002}
001 Loys e {64 gooL) SauuOl 1 —_— = : ot o suot Mous
q) spunod 22 sweiBojiy %] = = D — 6% swesbojny 5v°0 spunod qy
20 $30Un0 G£0°0 sweib [ = - & suiesl 82 sasuno 20
= = paiiy
= - (1ybram
TIiBTom) SSVI . = = . 1am) sSYW
pad = poiiy ey sasenay v'o saie
— — = — 2 S1218WO |1y ds2nbs 9z sojiw asenbs A
s910€ 52 [0 000°01) 9421034 ey - = - P siow dienhs 80 spieA asenbs ~u>
Ju sa|lw asenbs o $19)2W0[ 1} Bsenbs uEx = ”l. M s1319w aanrnbs 600 139) asenbs M
~v> spied suenbs L $10)3W Bsenbs N_: o = - P $18}2WHUAT BICHDS 59 saaus dienbs Al
29! sayouy asenbs 910 S1018WwNU3 denbs 2w — - o -
ta = — viuy
vigv = =
] = = wy S1319W0] 1y gl sajw w
= — w ERETE ] 6'0 spieA ph
. $1919W01) w = z
_:>h Mwn_n_n m.w m::wh —H__ = —— - ~ wl $1013W1IUID o€ 129 W
: wmu_ m.m siajew w = = we s1a13unued sz, sawou u
b1 = -
ut soyoul v'o S1913W1UBY wo I = ||.|.l y
w sayoul 0'0 S13)3wW ww = =
= = HI9NT
9 = =
o - -
— —_ o
H19NT = =
I3 = o
= = — 10quis putg o) Aq Ajdmey Mouy nop uAYM joquig
joquAg puty o} AqQ Apdnn iy MOUY T0L UAYAL joquAs - = —
= = =
sainseafy 33 WOl SUCISI2AUD] Piewixoiddy y  —= D - $2INSLA 213N DI SUOISIBAUD] djewixosddy

SH0LIV4 NOISHIANOD JIHLIIW




SECTION

1.0

2.0

3.0

4.0
APPENDIX A
APPENDIX B
APPENDIX C
APPENDIX D
APPENDIX E

TABLE OF CONTENTS

DESCRIPTION

PURPOSE AND TEST PROCEDURE

FRONTAL BARRIER IMPACT TEST SUMMARY

FMVSS 212, 219 (PARTIAL), AND 301 DATA

OCCUPANT, CAMERA AND VEHICLE INFORMATION
PHOTOGRAPHS

DATA PLOTS

DUMMY CERTIFICATION DATA

MISCELLANEOUS TEST INFORMATION

RESTRAINT SYSTEM INSTRUCTIONS FROM OWNER'S MANUAL

E~1

540516



NUMBER
1

W W N e W

[T T
O T )

LIST OF TABLES

TITLE

CRASH TEST SUMMARY

TEST VEHICLE INFORMATION

POST-IMPACT DATA

VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY
POST-IMPACT DUMMY/VEHICLE DATA

FMVSS 208 DATA SUMMARY

HYBRID III NECK DATA SUMMARY

SEAT BELT PERFORMANCE ASSESSMENT TEST DATA
LOAD CELL BARRIER DATA SUMMARY

FUEL SYSTEM DATA

FMVSS 301 POST-IMPACT TEST DATA

DUMMY MEASUREMENT DATA FOR FRONT SEAT OCCUPANTS
MOTION PICTURE CAMERA LOCATIONS

IMPACTED VEHICLE MEASUREMENTS

ii

PAGE
2~4
2-5
2-8

2-12

2-13

2-14

2-15

2-17

2-19

940516



NUMBER
1
2

W 0 N9 o0 u & w

10
11
12

LIST OF FIGURES

TITLE

IMPACT VELOCITY MEASUREMENT SYSTEM

ACCIDENT INVESTIGATION DIVISION DATA FOR
56 KPH (35 MPH) FRONTAL BARRIER IMPACT

VEHICLE ACCELEROMETER PLACEMENT

LOAD CELL BARRIER CONFIGURATION

FMVSS 212 TEST DATA

FMVSS 219 TEST DATA

FMVSS 301 STATIC ROLLOVER TEST DATA

DUMMY MEASUREMENT LOCATIONS FOR FRONT SEAT OCCUPANTS

SEAT BELT POSITIONING DATA

CAMERA POSITIONS

VEHICLE TARGET LOCATIONS

PRE-TEST AND POST-TEST MEASUREMENT POINTS

iii

PAGE

2-9

2-10

2-11

2-18

3-3
3-6

4-4
4-5

4-9

940516



LIST OF PHOTOGRAPHS

DESCRIPTION FIGURE
PRE-TEST FRONT VIEW A-1

POST-TEST FRONT VIEW A~2

PRE~TEST LEFT SIDE VIEW A-3

POST-TEST LEFT SIDE VIEW A-4

PRE-TEST REAR VIEW A-5

POST-TEST REAR VIEW A-6

PRE-TEST RIGHT SIDE VIEW A-7

POST~TEST RIGHT SIDE VIEW A-8

PRE-TEST RIGHT FRONT THREE-QUARTER VIEW A-9

POST-TEST RIGHT FRONT THREE-QUARTER V1EW A-10
PRE-TEST LEFT REAR THREE-QUARTER VIEW a-11
POST-TEST LEFT REAR THREE-QUARTER VIEW A-12
PRE-TEST WINDSHIELD VIEW A-13
POST-TEST WINDSHIELD VIEW A-14
PRE-TEST ENGINE COMPARTMENT VIEW A-15
POST-TEST ENGINE COMPARTMENT VIEW A-16
PRE~TEST FUEL FILLER CAP VIEW A~-17
POST-TEST FUEL FILLER CAP VIEW ‘ A-18
PRE-TEST FUEL FILLER NECK VIEW A-19
POST~TEST FUEL FILLER NECK VIEW A-20
PRE-TEST FUEL FILLER NECK AND TANK VIEW A-21
POST-TEST FUEL FILLER NECK AND TANK VIEW A-22
PRE-TEST FRONT UNDERBODY VIEW A-23
POST-TEST FRONT UNDERBODY VIEW A-24
PRE-TEST REAR UNDERBODY VIEW A-25
POST-TEST REAR UNDERBODY VIEW A-26
PRE-TEST DRIVER DUMMY POSITION VIEW A-27
POST-TEST DRIVER DUMMY POSITION VIEW A-28
PRE-TEST PASSENGER DUMMY POSITION VIEW A-29
POST~-TEST PASSENGER DUMMY POSITION VIEW A-30
PRE-TEST DRIVER DUMMY & VEHICLE INTERICR - VIEW 1 A-31
POST-TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 1 A-32
PRE~TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 2 A-33
POST-TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 2 A-34
PRE-TEST PASSENGER DUMMY & VEHICLE INTERIOR - VIEW 1 A-35

iv 940516



POST-TEST PASSENGER DUMMY & VEHICLE INTERIOR ~ VIEW 1
PRE-TEST PASSENGER DUMMY & VEHICLE INTERIOR ~ VIEW 2

POST-TEST
POST-TEST
POST-TEST
POST-TEST
POST-TEST
POST-TEST
POST-TEST
POST-TEST

POST-TEST

LIST OF PHOTOGRAPHS, CONT'D.,

DESCRIPTION

PASSENGER DUMMY & VEHICLE INTERIOR - VIEW 2

DRIVER DUMMY HEAD CONTACT - VIEW 1

DRIVER DUMMY HEAD CONTACT - VIEW 2

DRIVER DUMMY KNEE CONTACT - VIEW 1

DRIVER DUMMY KNEE CONTACT - VIEW 2

PASSENGER DUMMY HEAD
PASSENGER DUMMY HEAD
PASSENGER DUMMY KNEE

PASSENGER DUMMY KNEE

PRE-TEST VEHICLE CERTIFICATION

CONTACT -~ VIEW 1
CONTACT - VIEW 2
CONTACT - VIEW 1
CONTACT - VIEW 2

LABEL VIEW

PRE-TEST RECOMMENDED TIRE PRESSURE LABEL VIEW

POST-TEST VEHICLE ON STATIC ROLLOVER MACHINE VIEW

FIGURE

A-36
A-37
A-38
A-39
A-40
A-41
A-42
A-43
A-44
A-45
A-46
A-47
A-48
A-49

940516




SECTION 1.0

PURPOSE AND TEST PROCEDURE
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PURPOSE

Thig 56 kph (35 mph) frontal barrier impact test is part of the New cCar
Assessment Program (NCAP) conducted for the National Highway Traffic Safety
Administration's (NHTSA) Office of Market 1Incentives by Transportation
Research Center Inc. (TRC) under Contract No. DTNH22-90-D-22121.

The purpose of this test was to obtain new car assessment and research data
for vehicle crashworthiness and occupant restraint system performance for the
subject vehicle, a 1994 Honda Civic 4-door sedan, NHTSA No. MR5300, at an

impact speed in excess of the current 48 kph (30 mph) FMVSS 208 requirements.
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TEST PROCEDURE

This test was conducted in accordance with NHTSA's Laboratory Indicant Test
Procedure, New Car Assessment Program, dated January 1, 1990. Data was
obtained indicant of FMVSS 208, "Occupant Crash Protection"; FMVSs 212,
"Windshield Retention"; FMVSS 219, "Windshield Zone Intrusion”; and FMVSS 301,

"Fuel System Integrity," performance.

The test vehicle was instrumented with nine (9) accelerometers to measure
longitudinal axis accelerations. The driver's and passenger's restraint
systems were instrumented with four (4) seat belt load cells to measure lap
belt tension and shoulder belt tension. The vehicle impacted a frontal load
cell barrier instrumented with thirty-six (36) barrier face load cells. The

vehicle's specified impact velocity range was 55.5 to 57.1 kph.

The test vehicle contained two (2) Part 572E 50th percentile adult male
anthropomorphic test devices (dummies). The dummies were positioned in the
front outboard designated seating positions according to the dummy placement
procedures specified in Appendices VII and VIII of the Laboratory Indicant
Test Procedure. This test was the second use. of the driver dummy and the

passenger dummy.

Both dummies were instrumented with head and chest accelerometers to
measure longitudinal, lateral, and vertical accelerations, and with left and
right femur load cells to measure axial forces. Each Part 572E dummy's
instrumentation also included a chest potentiometer to measure longitudinal
deflection and a six-axis neck locad cell to measure longitudinal, lateral, and

vertical forces and moments.

The eighty-three (83) data channels were multiplexed and recorded on two
(2) 1l4-track tape drives. The data was digitally sampled at 12,500 samples
per second and processed per section IP11 of the Laboratory Indicant Test

Procedure.
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The crash event was recorded by one (1) real-time panning motion picture
camera and sixteen (16) high-speed motion picture cameras. The pre- and post-

test conditions were recorded by one (1) real-time motion picture camera.

The vehicle, occupant, and load cell barrier data are presented in Section
2.0. The occupant, camera, and vehicle measurements are presented in Section
3.0. Appendix A contains the still photographic prints. Appendix B contains
the dummy, vehicle, and load cell barrier data plots. Appendix C contains the
dummy certification data. Appendix D contains miscellaneous test information.

Appendix E contains the restraint system instructions from the owner's manual.
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SECTION 2.0

FRONTAL BARRIER IMPACT TEST SUMMARY
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TEST RESULTS SUMMARY

This frontal load cell barrier test was conducted at TRC on May 16, 1994.

The test vehicle, a 1994 Honda Civic 4-door sedan, NHTSA No. MR5300, was
equipped with a 1.5-liter transverse engine, automatic transmission, power
steering, and power brakes. The vehicle's test weight was 1249 KG. The
vehicle's impact speed was 56.5 kph. The vehicle sustained 640 mm of static

crush during the impact.

The driver's Head Injury Criteria (HIC) was 867. The driver's chest
maximum resultant acceleration with three (3) milliseconds minimum duration
was 60.5 g. The driver's chest maximum deflection was 51 mm. The driver's
left and right femur maximum axial forces were 3497 N and 4295 N,

respectively.

The passenger's HIC was 684. The passenger's chest maximum resultant
acceleration with three (3) milliseconds minimum duration was 57.4 g. The
passenger's chest maximum deflection was 47 mm. The passenger's left and
right femur maximum axial forces were 1550 N and 3375 N, respectively.

There was no loss of windshield periphery retention.

There was no penetration through the windshield.

Following the impact, no fluid spilled from the vehicle's fuel system prior

to the static rollover test or during any portion of the static rollover test.
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DATA ACQUISITION EXPLANATIONS

The driver head Z%-axis accelerometer, HEDZGl, recorded an anomalous spike

at 73 milliseconds. The anomalous spike was removed for the HIC calculation.

The passenger shoulder belt force, SHBF2, recorded an anomalous spike at 36

milliseconds.

The left rear seat X-axis accelerometer, TLRXGl, recorded anomalous spikes
throughout the crash test event. The velocity and displacement calculations
were affected by this anomaly. The left rear seat X-axis redundant

acceleration was used to calculate vehicle X-axis displacement.

The right rear seat X~-axis accelerometer, TRRXGA, did not return to zero

after the crash test. The displacment and velocity calculations were affected

by this anomaly.

2-3 940516




TABLE 1 CRASH TEST SUMMARY

NHTSA NO.: MRS5300 TEST TYPE:
TEST DATE: 05/16/94 TEST TIME:
VEHICLE YEAR/MAKE/MODEL/BODY STYLE:
VEHICLE TEST WEIGHT (KG): 1249

IMPACT ANGLE (DEG)*: O

Frontal Load Cell Barrier
1810 AMBIENT TEMP.:

1994 /Honda/Civic/4-door sedan

IMPACT VELOCITY (KPH)?: PRIMARY = 56.5 SECONDARY = 56.5

MAXIMUM STATIC CRUSH (MM): 640

AVERAGE REBOUND (MM): 593

DUMMIES: Driver #192
TYPE: Part 572 E
LOCATION: Left front
RESTRAINT: 3-point unibelt

and airbag
NUMBER OF DATA CHANNELS: 83

NUMBER OF CAMERAS: HIGH-SPEED 16

Passenger #142
Part 572 E
Right front

3-point unibelt
and airbag

REAL-TIME 2

‘With respect to tow track centerline.
’Speed trap measurement (+ .08 kph accuracy)

21° ¢
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TABLE 2 TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Honda Motor Company Ltd.

MAKE /MODEL: Honda/Civic VIN: JHMEG8649RS003988
BODY STYLE: 4-door sedan MODEL YEAR: 1994
NHTSA NO.: MR5300 COLOR: White

ENGINE DATA: TYPE: Transverse CYLINDERS: 4 DISPLACEMENT: 1.5-liter
TRANSMISSION DATA: _4 SPEED, ___MANUAL, _X AUTOMATIC, _X FWD, __ RWD, ___ 4WD
DATE VEHICLE RECEIVED: 05/12/94 ODOMETER READING: 22

DEALER'S NAME AND ADDRESS: Spreen Honda, Inc.

25025 Redlands Blwvd.
Loma Linda, CA 92354

ACCESSORIES:

POWER STEERING Yes AUTOMATIC TRANSMISSION Yes
POWER BRAKES Yes AUTOMATIC SPEED CONTROL No
POWER SEATS No TILTING STEERING WHEEL Yes
POWER WINDOWS No TELESCOPING STEERING WHEEL No
TINTED GLASS Yes ATIR CONDITIONING No
RADIO No ANTI-SKID BRRKE No
CLOCK No REAR WINDOW DEFROSTER Yes
OTHER None

REMARKS:

l. IS THE VEHICLE STOCK THROUGHOUT? Yes

2. DOES VEHICLE SHOW EVIDENCE OF PRIOR ACCIDENT HISTORY? No
3. DOES VEHICLE SHOW ANY SIGNIFICANT CORROSION? No

4. CONDITION OF THE FRONT/REAR BUMPER AND FRAME: Good

CERTIFICATION DATA FROM VEHICLE'S LABEL:

VEHICLE MANUFACTURED BY: Honda Motor Company Ltd.
DATE OF MANUFACTURE: 10/93 VIN: JHMEG8649RS003988

GVWR: 3330 kg

GAWR: FRONT: 1765 kg, REAR: 1625 kg
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TABLE 2 TEST VEHICLE INFORMATION CONT'D

TIRES ON VEHICLE (MFR., LINE, SIZE): Goodyear, P175/70R13

TIRE PRESSURE WITH MAXIMUM CAPACITY VEHICLE LOAD: FRONT: 300 kPa
RERAR: 300 kpra

SPARE TIRE (MFR., SIZE): Goodyear, T105/80D13

TYPE OF SEATS: FRONT: Bucket
REAR: Bench

TYPE OF FRONT SEAT BACKS: Manually adjustable
MAXIMUM WIDTH: 1710 MM
WHEELBASE: 2618 MM
LOCATION OF LABEL STATING TIRE DATA:
The label was located in the glove box.

TIRE & CAPACITY DATA FROM VEHICLE'S LABEL:

RECOMMENDED TIRE SIZE: P175/70R13
RECOMMENDED COLD TIRE PRESSURE: FRONT: 32 psi ; REAR: 32 psi

DESIGNATED SEATING CAPACITY: 2 FRONT 3 . REAR
5 TOTAL

VEHICLE CAPACITY WEIGHT: 850 1b

TEST VEHICLE ATTITUDE (ALL MEASUREMENTS ARE IN MILLIMETERS):

DELIVERED ATTITUDE: LF 642; RF 648; LR 649; RR 644
PRE~-TEST ATTITUDE: LF 614; RF 618; LR 594; RR 600
POST-TEST ATTITUDE: LF 632; RF 645; LR 590; RR 590

840516




TABLE 2 TEST VEHICLE INFQRMATION CONT'D

WEIGHT OF TEST VEHICLE AS RECEIVED (WITH MAXIMUM FLUIDS):

RIGHT FRONT 321.0 KG RIGHT REAR 202.0 KG
LEFT FRONT 323.0 KG LEFT REAR 205.0 KG
TOTAL FRONT WEIGHT 644.0 KG (61.3% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 407.0 KG {(38.7% OF TOTAL VEHICLE WEIGHT)

TOTAL DELIVERED WEIGHT 1051.0 KG

CALCULATION OF TEST VEHICLE'S TARGET TEST WEIGHT:

RCLW' = RATED CARGO AND LUGGAGE WEIGHT

UDW = UNLOADED DELIVERED WEIGHT (1051 KG)
VCW = VEHICLE CAPACITY WEIGHT (386 KG)
DSC = DESIGNATED SEATING CAPACITY (5)
RCLW* = VCW - 68 (DSC) = 46 KG

TARGET TEST WEIGHT

UDW + RCLW' + (NO, OF HYBRID III DUMMIES X 76 KG/DUMMY)

TARGET TEST WEIGHT

1051 + 46 + 152

TARGET TEST WEIGHT 1249 KG

]

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 51 KG OF CARGO WEIGHT:

RIGHT FRONT 362.0 KG RIGHT REAR 261.0 KG

LEFT FRONT 361.0 KG LEFT REAR 265.0 KG

TOQTAL FRONT WEIGHT 723.0 KG (57.9% OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 526.0 KG (42.1% OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 1249.0 KG {EQUAL TO TARGET TEST WEIGHT)

WEIGHT OF BALLAST SECURED IN VEHICLE: 0 KG

COMPONENTS REMOVED TO MEET TARGET TEST WEIGHT: Rear bumper, trunk lid, rear
door trim and window, muffler

CG = 1103 MM REARWARD OF FRONT WHEEL CENTERLINE

* cargo weight for multi-purpose passenger vehicles, trucks, and buses is the
vehicle's rated cargo and luggage weight from the vehicle's label or 136

KG, whichever is less.
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TABLE 3 POST—-IMPACT DATA

TEST NUMBER: 940516 NHTSA NO.: MRS300

TEST DATE: 05/16/94 TEST TIME: 1810

TEST TYPE: Frontal load cell barrier IMPACT ANGLE: 0°

AMBIENT TEMPERATURE AT IMPACT AREA: 21° ¢

TEMPERATURE IN OCCUPANT COMPARTMENT: 21° C

IMPACT VELOCITY: PRIMARY = 56.5 KPH SECONDARY = 56.5 KPH

(SPECIFIED RANGE = 55.5 TO 57.1 KPH)

DISTANCE FROM VEHICLE TO BARRIER: ENTERING VELOCITY TRAP = 356 MM

EXITING VELOCITY TRAP = 51 MM

TEST VEHICLE STATIC CRUSH (ALL MEASUREMENTS ARE IN MILLIMETERS):

OVERALL LENGTH OF TEST VEHICLE: PRE-TEST: L 4230; C
POST-TEST: L 3765; C
TOTAL CRUSH: L 465; C

AVERAGE CRUSH: 533

TEST VEHICLE REBOUND FROM FLAT BARRIER
(ALL MEASUREMENTS ARE IN MILLIMETERS):

DISTANCE FROM TEST VEHICLE TO BARRIER: L 576; C 593;

4385; R 4225
3745; R 3730

640; R 495

R 610; AVG. 6593
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FPIGURE 1 IMPACT VELOCITY MEASUREMENT SYSTEM

The final vane clears emitter/receiver 51 millimeters before impact.

The vanes have 305-millimeter spacing.
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FIGURE 2 ACCIDENT INVESTIGATION DIVISTION DATA

FOR 56 KPH (35 MPH) FRONTAL BARRIER IMPACT

VEHICLE MAKE/MODEL/BODY STYLE:

VEHICLE NHTSA NO.:

MRS5300 ;

Honda/Civic/4-door sedan

VIN:

JHMEG8649RS003988

MODEL YEAR: _ 1994 ; BUILD DATE: __10/93 ; TEST DATE: _ _05/16/94
VEHICLE SIZE CATEGORY: Sub-compact ; TEST WEIGHT: __1249  KG
VEHICLE WHEELBASE: __2618 MM
MAXIMUM WIDTH: 1710 MM «—— L ————>
|
FRONT OVERHANG: 800 MM — 2 —e—12—>
!
e iy Yt
— U
f c2 C3 ' ¢4 | A
ct S T
Y /_L)\uﬁj__\, Cs
| S
l —
1
|
COLLISION DEFORMATION
CLASSIFICATION (CDC) CODE: __12FDEW3
CRUSH DEPTH
MERSUREMENTS : cl = 465 MM 1
c2 = 628 MM {}
|
€3 = 637 MM | CGL=D
c4 = 631 MM /\/\/
i
cs = 607 MM
C6 = ___ 495 MM

MIDPOINT OF DAMAGE: D

LENGTH OF DAMAGED
REGION: L

VEHICLE CENTERLINE
(LONGITUDINAL)

1445 MM
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FIGURE 3 VEHICLE ACCELEROMETER PLACEMENT

(2) + VERTICAL

M ———— e e ——

(X)> + LONGITUDINAL

SIDE VIEUW

BOTTOM VIEMW
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TABLE 5 POST-IMPACT DUMMY/VEHICLE DATA

VISIBLE DUMMY CONTACT POINTS:

HEAD

CHEST

ABDOMEN

LEFT KNEE

RIGHT KNEE

DOOR OPENING:

FRONT

REAR

SEAT MOVEMENT:

FRONT

GLAZING DAMAGE:

DRIVER #192

Airbag

Airbagq

Steering wheel rim

Instrument panel

Instrument panel

LEFT

Easy

Easy

SEAT BACK FAILURE

None

NA

PASSENGER #142

Airbag

Airbag

None

Instrument panel

Instrument panel

RIGHT
Easy
Easy
SEAT SHIFT
None
NA

The entire windshield cracked on impact.

OTHER NOTABLE IMPACT EFFECTS:

None
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TABLE 6 FMVSS 208 DATA SUMMARY

VEHICLE YEAR/MAKE/MODEL/BODY STYLE: _1994/Honda/Civic/4-door gedan

VEHICLE NHTSA NO.: MR5300 ; TEST DATE: 05/16/94
DRIVER PASSENGER

MAXIMUM ACCELERATIONS (G): DUMMY #192 DUMMY #142

HEAD X-AXIS -69.7 -59.4

HEAD Y-AXIS 12.4 12.0

HEAD 2-AXIS? -113.3 -46.9

HEAD RESULTANT? 129.0 73.2

CHEST X-AXIS -61.6 -58.1

CHEST Y-AXIS 6.6 7.1

CHEST Z-AXIS 12.9 ~16.3

CHEST RESULTANT! 60.5 57.4

CHEST RESULTANT TIME INTERVAL (SEC.)? .003 .003
HEAD INJURY CRITERIA (HIC) VALUES:

HIC?? 867 684

HIC STARTING TIME (SEC.} .051 .053

HIC ENDING TIME (SEC.) .087 .089

AVG. HEAD RESULTANT ACCEL. DURING

HIC TIME INTERVAL (G) 58.7 51.4
MAXIMUM CHEST DEFLECTIONS (MM): )

CHEST X-AXIS 51 47

MAXIMUM CHEST DEFLECTION TIME (SEC) .068 .078
MAXIMUM COMPRESSIVE FEMUR FORCES (N):

LEFT FEMUR 3497 1550

RIGHT FEMUR 4295 3375
MAXIMUM SEAT BELT FORCES (N):

LAP BELT 8001 9401

SHOULDER BELT® 9326 9919

NOTE: ALL VALUES LISTED MUST BE OCCURRING DURING PRIMARY
(HEAD ACCELERATIONS LISTED MUST BE DURING HIC TIME

10.003 SEC. MINIMUM DURATION.
2T’HE MAXIMUM EIC TIME INTERVAL IS 36 MILLISECONDS.
*see DATA ACQUISITION EXPLANATIONS

IMPACT EVENT.
INTERVAL. )
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TABLE 7 _HYBRID III NECK DATA SUMMARY

VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1994 /Honda/Civic/4~door sedan

VEHICLE NHTSA NO.: MR5300 ; TEST DATE: 05/16/94
DRIVER PASSENGER
MAXIMUM VALUES: DUMMY #192 DUMMY #142
NECK X-AXIS FORCE (N) 357 706
NECK Y-AXIS FORCE (N) -213 -193
NECK Z-AXIS FORCE (N) 2552 1632
NECK MOMENT ABOUT X AXIS (N-M) 21 -26
NECK MOMENT ABOUT Y AXIS (N-M) 25 45
NECK MOMENT ABOUT Z AXIS (N-M) 39 16

NOTE: ALL VALUES LISTED MUST BE OCCURRING DURING PRIMARY IMPACT EVENT.
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DUMMY KINEMATIC SUMMARY

DRIVER DUMMY

The airbag inflated and contacted the dummy's head and chest at impact. The
dummy translated forward and the dummy's knees and hands impacted the
instrument panel. The dummy rebounded into the seat. The dummy came to rest

in the seat restrained by the three point uni-belt.

RIGHT FRONT PASSENGER DUMMY

The airbag inflated and contacted the dummy's head and chest at impact. The
dummy translated forward and the dummy's knees and hands impacted the
instrument panel. The dummy rebounded into the seat. The dummy came to rest

in the seat restrained by the three point uni-belt.
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TABLE 8 SEAT BELT PERFORMANCE

ASSESSMENT TEST DATA

DRIVER PASSENGER
BELT LENGTH DATA:

BELT LENGTH FROM TRIM PANEL

EXIT TO BOLT HOLE ANCHOR POINT

FOR CONTINUOUS WEBBING SYSTEMS. 1875 1885
SHOULDER BELT LENGTH AS MEASURED

ON PART 572 DUMMY. 1150 1150
LAP BELT LENGTH AS MEASURED ON

PART 572 DUMMY. 825 810
SHOULDER BELT SPOOL-OFF LENGTH:

AS DETERMINED BY FILM ANALYSIS?® NA NA
AS DETERMINED MECHANICALLY 61 NA
AS DETERMINED ELECTRONICALLY 75 89
BELT STRETCH LENGTH (MM/M}:

AS MEASURED MECHANICALLY! 2 0
AS MEASURED ELECTRONICALLY?® 3 3
RETRACTOR LOCK-UP TIME (MS}):

AS DETERMINED BY SHOULDER

BELT SPOOL-OFF 61 68

ALL MEASUREMENTS ARE IN MILLIMETERS UNLESS OTHERWISE NOTED.
No spoolout cameras were mounted onboard the vehicle because

1

of weight retrictions.
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FIGURE 4 LOAD CELL BARRIER CONFIGURATION

36 LOAD CELLS
4 ROWS
9 COLUMNS

FRONT VIEW

FIXED BARRIER

A
[o0]
«Q
v

Ct c2 Cc3 C4 C5 ce C7 | C8 Co9 |« LOAD CELL
38.75" |-=—-—- |~ A= Y S SO b | I IS U, BARRIER
N T [ . i
i Bl | B2 | B3} B4 | BS | Bs || B7 | B8 | B9 |
3 i T !
At | A2 | A3 il A4 | As | as il A7 | AB | A9 !
A [ ] N i A LSRN S LI
«— GROUND
| Lo LEVEL
TRACK C/L
Group 1: Al through B3
Group 2: A4 through Bé6
Group 3: A7 through B9
Group 4: Cl through D3
Group 5: C4 through D6
Group 6: C7 through DS
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TABLE 9

LOAD_CELL BARRIER

DATA SUMMARY

POSITIVE NEGATIVE
LOCATION DIRECTION DIRECTION
TOTAL GROUP 1 2.5 kN @ 1.8 ms 122.7 kN @ 14.9
TOTAL GROUP 2 1.6 kN @ 193.4 ms 216.4 kN @ 29.7
TOTAL GROUP 3 2.7 kN @ 1.6 ms 134.4 kN @ 14.1
TOTAL GROUP 4 1.0 kN @ 4.9 ms 38.9 kN @ 28.1
TOTAL GROUP 5 1.9 kN @ 1.7 ms 48.3 kKN @ 28.2
TOTAL GROUP 6 1.6 kN @ 140.3 ms 23.4 kN @ 45.7
TOTAL LOAD CELL FORCE 5.3 kN @ 183.5 ms 489.0 kN @ 29.5
TENSION IS POSITIVE
COMPRESSION IS NEGATIVE
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FMVSSs 212,

SECTION 3.0

219 (PARTIAL), AND 301 DATA
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FIGURE 5 _FMVSS 212 TEST DATA

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

Plastic trim around ocuter perimeter, adhesive around inner perimeter.

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 windshield for vehicles

equipped with automatic restraint systems for front occupants.

WINDSHIELD PERIPHERY MEASUREMENTS:

PERCENT

PRE-TEST POST-TEST RETENTION
RIGHT SIDE , 2039 2039 100.0
LEFT SIDE 2039 2035 100.0
TOTAL 4078 4078 100.0

PRE-TEST WINDSHIELD MOUNTING MATERIAL TEMPERATURE: 21° C

r

A

Width of Moulding
28 Indicated

18

l
(e

FRONT VIEW OF WINDSHIELD!

LOSS OF WINDSHIELD RETENTION LENGTHS: None

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
‘INDICATE AREAS OF LOSS OF RETENTION, IF ANY, ON WINDSHIELD DIAGRAM.
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FIGURE 6 FMVSS 219 TEST DATA

PROTECTED ZONE LOWER EDGE REQUIREMENT:

The lower edge of the protected zone is determined by placing a 165-millimeter
diameter rigid sphere weighing 6.8 kg in a position such that it
simultaneously contacts the inner surface of the windshield and the top
surface of the instrument panel including padding. Draw the locus of points
on the inner surface of the windshield contactable 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, and then draw a
line on the inner surface of the windshield below and 13 millimeters from the
locus line. The LOWER EDGE OF THE PROTECTED ZONE is the longitudinal
projection onto the outer surface of the windshield of this line.

WINDSHIELD MEASUREMENTS:

-
™

A

>
]

1090

B = 510

Q
]

1500

E = 560

E
D = __ 840 D, ‘__,x <« F

X Lower Edge of Protected Zone
F=_ 621 {marked by tape on windshield)

I N Zero Point (0,0)

FRONT VIEW
METHOD OF ADHERING PROTECTED ZONE TEMPLATE TO WINDSHIELD: NA

AREAS OF WINDSHIFELD TEMPLATE PENETRATION COORDINATES
GREATER THAN 6.0 MM: NA X Y
1.
2.
3.

BAREAS OF WINDSHIELD PENETRATION, BELOW THE_ PROTECTED ZONE,
THROUGH THE INNER SURFACE OF THE WINDSHIELD: None

ALL MEASUREMENTS ARE IN MILLIMETERS.
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TABLE 10 FUEL_ SYSTEM DATA

MAKE /MODEL: Honda/Civic

NHTSA NO.: MR5300

FUEL SYSTEM CAPACITY: 45.0 LITERS (FROM OWNER'S MANUAL)

USABLE CAPACITY: 45.0 LITERS (FURNISHED BY COTR)

TEST VOLUME RANGE: 41.4 LITERS TO 42.3 LITERS (92-94% OF USABLE)
ACTUAL TEST VOLUME: 41.9 LITERS (WITH ENTIRE FUEL SYSTEM FILLED)
TEST FLUID TYPE: STODDARD SOLVENT

SPECIFIC GRAVITY: 0.764

KINEMATIC VISCOSITY: 0.99 CENTISTOKES

TEST FLUID COLOR: PURPLE

DETAILS OF FUEL SYSTEM: The fuel tank is located in front of the rear

axle. The fuel filler neck is located on the left side. The fuel lines
run along the right side to the front.

ELECTRIC FUEL PUMP: Yes FUEL INJECTION: Yes

DOES ELECTRIC FUEL PUMP OPERATE WITH IGNITION SWITCH "ON" AND THE ENGINE NOT
OPERATING? No
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TABLE 11 FMVSS 301 POST-IMPACT TEST DATA

TEST VEHICLE NHTSA NO.:_ MR5300 ; TEST DATE:__05/16/94
VEHICLE MAKE/MODEL/BODY STYLE:_ Honda/Civic/4-door sedan

TEST REQUIREMENTS:

Test vehicle fuel tank filled to 92 to 94% of manufacturer's usable capacity
and with electric fuel pump operating (if it will operate without engine
operation). Part 572 test dummies located at each front designated seating

position.

TEST VEHICLE IMPACT TYPE:

__X  FRONTAL (_56_ KPH)

OBLIQUE (48 KPH) WITH __ ° BARRIER FACE
FIRST CONTACTING __ (DRIVER/PASS.) SIDE.
REAR MOVING BARRIER (48 KPH)

LATERAL MOVING BARRIER (32 KPH)

FUEL SYSTEM FLUID SPILLAGE MEASUREMENTS:

TEST MAXIMUM
RESULTS ALLOWABLE
1. FROM IMPACT UNTIL VEHICLE MOTION CEASES - ~ -~ 0G 28 G
2. 5 MINUTE PERIOD AFTER VEHICLE MOTION CEASES - 0¢G 142 G
3. NEXT 25 MINUTES AFTER 5 MINUTE PERIOD - - - - 0G 28 G/MN

FUEL SYSTEM FLUID SPILLAGE LOCATION(S):

None
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FIGURE 7 FMVSS 301 STATIC ROLLOVER TEST DATA

NHTSA NO.: MRS5300
TEST PHASE

Fuel Filler cap

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION:(Spec. Range

TIME REQUIRED FOR MACHINE TO ROTATE 90°

2

FMVSS 301 POSITION HOLD TIME = 5
TOTAL = - - - - = 7
NEXT WHOLE MINUTE INTERVAL - - - - - = 7

FUEL_SYSTEM FLUID SPILLAGE MEASUREMENTS:

0° TO $0° ROTATION (FUEL FILLER CAP DOWN)

1. FIRST 5 MINUTES FROM ONSET OF ROTATICON - - - -

2. 6TH MINUTE FROM ONSET OF ROTATION - - - - — -

3. 7TH MINUTE FROM ONSET OF ROTATION - - - - - -

FUEL SYSTEM FLUID SPILLAGE LOCATION(S):

None

minutes,
minutes,
minutes,

minutes

TEST

RESULTS

00
00

00

1-3 min.)

seconds

seconds

seconds

MAXIMUM

142

28

28

ALLOWABLE

G

G

G
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FIGURE 7 FMVSS 301 STATIC ROLLOVER TEST DATA, CONT'D.

NHTSA NO.: MR5300
TEST PHASE

90°

180°

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION: (Spec. Range = 1-3 min.)
TIME REQUIRED FOR MACHINE TO ROTATE 90° = 2 minutes, 00 geconds
FMVSS 301 POSITION HOLD TIME = 5 minutes, 00 seconds

TOTAL - - - - = = 7 minutes, (0]4] seconds
NEXT WHOLE MINUTE INTERVAL - - - - - = 14 minutes

FUEL SYSTEM FLUID SPILLAGE MEASUREMENTS:

TEST MAXTMUM
90° TO 180° ROTATION RESULTS ALLOWABLE
1. FIRST 5 MINUTES FROM ONSET OF ROTATION - - — = - = 0G 142 G
2. 6TH MINUTE FROM ONSET OF ROTATION - — — = = = - - 0 G 28 G
3. 7TH MINUTE FROM ONSET OF ROTATION - = —= — — — = = oG 28 G
FUEL SYSTEM FLUID SPILLAGE LOCATION(S):

None
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FIGURE 7 FMVSS 301 STATIC ROLLOVER TEST DATA,

NHTSA NO.: MR5300
TEST PHASE

180°

o

v Ol WA

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION: (Spec. Range

TIME REQUIRED FOR MACHINE TO ROTATE 90°

FMVSS 301 POSITION HOLD TIME

FUEL_SYSTEM FLUID SPILLAGE MEASUREMENTS:

180° TO 270° ROTATION

1. FIRST 5 MINUTES FROM ONSET OF ROTATION

2. 6TH MINUTE FROM ONSET OF ROTATION

3. 7TH MINUTE FROM ONSET OF ROTATION

CONT'D.

= 1-3 min.)
2 minutes, o]¢] seconds
5 minutes, 00 seconds
7 minutes, 00 seconds
__2;;__ minutes
TEST MAXIMUM
RESULTS ALLOWABLE
- - - - o] 142 G
________ 0 28 G
________ 0 28 G

FUEL_SYSTEM FLUID SPILLAGE LOCATION({S):

None
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FIGURE 7 FMVSS 301 STATIC ROLLOVER TEST DATA, CONT'D.

NHTSA NO.: MR5300
TEST PHASE

270° 360°

V74 G 1774

i

STATIC ROLLOVER MACHINE ROTATION TIME INFORMATION: (Spec. Range = 1-3 min.)

TIME REQUIRED FOR MACHINE TO ROTATE 90° = 2 minutes, o]¢) seconds
FMVSS 301 POSITION HOLD TIME = 5 minutes, 00 seconds
TOTAL - - - - - = 7 minutes, ¢] 9] seconds
NEXT WHOLE MINUTE INTERVAL - = = = = = 28‘ minutes
FUEL SYSTEM FLUID SPILLAGE MEASUREMENTS:

TEST MAXTIMUM
270° TO 360° ROTATION RESULTS ALLOWABLE
1. FIRST 5 MINUTES FROM ONSET OF ROTATION - - - - - - 0G 142 G
2. 6TH MINUTE FROM ONSEf OF ROTATION - - = = = = =~ - oG 28 G
3. 7TH MINUTE FROM ONSET OF ROTATION - = = = = = = = 0G 28 G

FUEL SYSTEM FLUID SPILLAGE LOCATION(S):

None
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SECTION 4.0

VEHICLE, OCCUPANT, AND CAMERA INFORMATION
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FIGURE 8 DUMMY MEASUREMENT LOCATIONS FOR FRONT SEAT OCCUPANTS

r STRIKER

VERTICAL LONGITUDINAL PLANE VERTICAL TRANSVERSE PLANE
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TABLE 12 DUMMY MEASUREMENT DATA FOR FRONT SEAT OCCUPANTS
DRIVER PASSENGER

DESIGNATION TYPE OF MEASUREMENT (SERIAL #192) (SERIAL #142)
Wae WINDSHIELD ANGLE 27 27
SWa° STEERING WHEEL ANGLE 66 NA
SCA° STEERING COLUMN ANGLE 15 NA
SA° SEAT BACK ANGLE! NA NA
HZ HEAD TO ROOF 86 96
HH HEAD TO HEADER 270 286
HW HEAD TO WINDSHIELD 470 486
HR HEAD TO SIDE HEADER 154 172
NR NOSE TO RIM 398 NA
NA NOSE TO RIM ANGLE 14 NA
cD CHEST TO DASH 536 511
cs STEERING WHEEL TO CHEST 287 NA
RA RIM TO ABDOMEN 214 NA
KDL LEFT KNEE TO DASH 91 138
KDR RIGHT KNEE TO DASH 90 127
KDA OUTBOARD KNEE TO DASH ANGLE 53 29
PA° PELVIC ANGLE 22 22
TA® TIBIAL ANGLE 33 34
KK KNEE TO KNEE 270 210
ST STRIKER TO HEAD 510 482

STRIKER TO HEAD ANGLE -78 -85
SK STRIKER TO KNEE 565 617

STRIKER TO KNEE ANGLE 7 3
SH STRIKER TO H-POINT 238 245

STRIKER TO H-POINT ANGLE 45 37
SHY STRIKER TO H-POINT (Y DIR.) 210 210
HS HEAD TO SIDE WINDOW 250 255
HD H-POINT TO DOOR 168 157
AD ARM TO DOOR 110 117

THE SEAT BACK ANGLE (SA°) IS MEASURED RELATIVE TO VERTICAL, ALL OTHER ANGLES
ARE MEASURED RELATIVE TO HORIZONTAL.
ALL ANGLE MEASUREMENTS RRE IN DEGREES.

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.
!aAngle measured from head restraint support.
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FIGURE 8 SEAT BELT POSITIONING DATA

o

DUMMY'S CENTERLINE \*i "

€— > —————p
m >

<

MALE BLADE

BUCKLE ASSEMBLY
INBOARD ANCHORAGE —\

~N .
!
FLOORPAN "'/

"//f

'D' RING

SHOULDER BELT PORTION

LAP BELT PORTION

——— 3 MILLIMETERS THICK

ALUMINUM PLATE

RETRACTOR
REEL

QUTBOARD ANCHORAGE

DRIVER PASSENGER

A — TOP SURFACE OF ALUMINUM PLATE TO BELT UPPER EDGE
B - TOP SURFACE OF ALUMINUM PLATE TO BELT LOWER EDGE
C - DUMMY CENTERLINE TO OUTER EDGE OF BELT
AT CHEST FLESH TOP
D - DUMMY CENTERLINE TO INNER EDGE OF BELT
AT CHEST FLESH TOP
LAPBELT TENSION (N)
SHOULDER BELT TENSION (N)
ADJUSTABLE SEAT BELT ANCHORAGE POSITION

ALL DISTANCE MEASUREMENTS ARE IN MILLIMETERS.

320 306
240 220
133 140
75 85
12 13
16 12

uppermost uppermost
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FIGURE 10 CAMERA POSITIONS

) REAL-TIME PANNING
1 ////’— CONCRETE PAD
Y

TOwW
17 UMBILICAL ROAD
CABLE
11
10
CABLE A
SUPPORT
BARRIER _ \ 7
1] >
|
=== oo - 1}

- MONORAIL

Tow
CABLE

12 9

OVERHEAD

STR.COL.

MOTION TARGETS
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FIGURE 10 CAMERA POSITIONS, CONT'D.

BARRIER

BARRIER /

FACE EXTENSION
ABOVE LOAD CELL
ASSEMBLY

LOAD CELL———{
ASSEMBLY

i I T ]

PSP PSP [ PP|  PHOTOGRAPHIC TARGET

AN
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FIGURE 11 VEHICLE TARGET LOCATIONS

AN /‘\_l[ 1//
- 1
L‘” 599
!
s ST e B _
____________ . .1-".\{,_ 1 590
[ e y
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I —
2 130 l
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@Gﬁ | ~—= CENTER OF
c REAR TRRGET
l
l N
130 .78 —

555 668 658
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_;lem

Toi==o8
NI

{
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P
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-
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All measurements are in millimeters.
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FIGURE 12

PRE-TEST AND POST-TEST MEASUREMENT POINTS

Ctr. of
strg. COIRL4A
X7
Y

N

To 'A' Post

X1

A

To edge of door
(even number for right

«— X21

Length of
Eig?ne Block

X3

side and odd numbers
for left side)

A

X4,5

P R
\
1y

______________________

e—————  X10,11

«——— X6,7

- X89 ,I>/

—

Y

Rear Datum Reference I

To frailing edge behind door l

X18,20 {right / left side)

y

e (right/ left side)

To leading edge in
front of door

/_ To Headliner

)

X18
¥

/Y
Ctr. Strg. Column

X16
To strg. Column

e L8

<
Bl

e————— X12,13

[

{right / left side)

Rear Datum
Reference
at center

of rear
bumper

To bottom of
A/‘A’ post (right / left side)

X1415 ————»

™ To firewal (right / left side)
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Figure A-33. PRE-TEST DRIVER DUMMY & VEHICLE INTERIOR - VIEW 2
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APPENDIX C

DUMMY CERTIFICATION DATA

940516



PRE-TEST CERTIFICATION DATA

DRIVER DUMMY S/N: 192

940516



TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

192 ALDERSON 28-MAR-94
TRC INC. TEST NO: 192C19ED1 S72E SN192 EXT.DIMENSION CAL19
T TEST PARAMETER  (DIMEN.)| SPECIFICATION | TEST RESULTS|
| LOCATION FOR CHEST CIRCUMFERENCE (AA)| 429 - 434 MM |  432. MM |
| LOCATION FOR WAIST CIRCUMFERENCE (BB)| 226 - 231 MM | 229. M |
|CHEST CIRCUMFERENCE (1) | 970 -1001 M | 980. MM |
|UAIST CIRCUMFERENCE  (z) | 836 - 866 WM | 848. MM |
|cHEST DEPTH  (0) | 213 - 229 mM | 218. My |
|H-POINT RETGHT  (C) | 84 - 89 mM | 84 MM |
|H-POINT FROM SEATBACK (D) | 135 - 140 MM | 136. MK |
|SKULL CAP TO BACKLINE () | 41 - 46 MM |  43. WM |
|TOTAL SITTING HEIGHT () | 879 - 889 MM | 884. MM |
|THIGH CLEARANCE  (F) | 140 - 155 WM | 147. WH |
|BUTTOCK XNEE LENGTH  (K) | 579 - 605 WM | 602. MM |
|BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 MM |  472. WM |
|POPLITEAL HEIGHT (L) | 429 - 455 MM |  450. WM |
|KNEE PIVOT HEIGRT (M) | 485 - 500 MM | 493. WM |
|FooT LENGTH By | 252 - 267 MM | 259. WM |
|FooT BREADTH (%) | o1 - 107 MM | 102. MM |
|SHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 WM |  9L. MM |
|SHOULDER BREADTH (V) | 422 - 437 WM | 427. MM |
|SHOULDER PIVOT HEIGHT  (B) | 506 - 521 MM | 513. My |
|ELBOV REST HEIGHT  (J) | 191 - 211 #8 | 206. MK |
|SHOULDER-ELBO LENGTH (1) | 330 - 345 mx | 340. My |
|BACK OF ELBOW TO WRIST PIVOT  (G) | 290 - 305 My |  295. My |
3§3§§1§§§§S(ffﬁﬁiffﬁiffsgfcééiz; RUN NUMBER: 032994.1100
c-3 940516




TRANSPORTATION RESEARCH CENTER INC.
HEAD DROP TEST

HYBRID III 28-MAR-94
TRC INC. TEST NO: 192C19HD1 572E SN192 HEAD DROP CAL 19
I I I |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I | I I
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C
| | |
|RELATIVE HUMIDITY | 10 - 70 % | 51.0 % |
I
| PEAK RESULTANT ACCELERATION| 225 - 275 G 270.14 G |
| I
|PEAK LATERAL ACCELERATION | 15 G MAX -2.31 G |
| I I
| IS ACCELERATION CURVE | I
| UNIMODAL? | YES YES [

TEST MEETS SPECIFICATIONS

TECHNICIAN 62221,.,469;4541421254 RUN NUMBER: 032894.1346;1

cot 940516




SN BR'Z 8 9 ¥G LEZ- 'SW PR'B @ O 98 B :61v0 Mu3d PBBT SSUTD "HI -¥3ILI4 JIXO3H : TINNBHD

pal 1 @8 gL

{1-PF X SH) JNIL
B9 @S BY BE Be ol 8 BI-

]

! | | | | ! -

-—1 BBE-
-— G-

- — BGI-

NOI1vy313339
C-5

(P

T7OGET #66TCR - HIAUNN NNY

61 YD 4D¥0 OU3IH €BINS 3ZLG TOHBTJIZBT :Y¥38UNN L1S31 JHl st

SIXY X NDILD¥317330v UY3H
NOILBMBIIYO OW3H [I1 OIYHAH 3-ZLC lydd



SW9G'¢ 8928 °C- ‘SWH¥L ¥ B 9O B6E B -YLYD MY3d

Pai P8 28

8L

({-BT X SKH) 3UIL
O] 518 By 1%

8z

01

pBAT SSYTID "HO :¥3l7Id IA03H

B BI-

I

T79GE1 ¥661GD - HIGUNN NNY

B1 9D 4D¥0 O0V3H ZBINS 3IZLC
SIKY A NDILPY¥3IT13039 OU3H
NOTLBYBIED Ov3H [11 UIYHAH 3I-ZLC 1HEd

TOHBTOZ61

“¥38UNN 1S31 24l

G-

BSI-

GL-

SL

BE1

44

: TINNUHI

NOI19y313339

(2)

940516

C-6




SH BB'Z B8 3 3 BZI-

21738

P8

‘SW BR'B 8 9 ER P :vlud NYId

B8

BL

(1-81 X SH) 3NIl
P9 BS B Be

peR1 SSU13 HI -¥3L11IA

T4

BT

8 B1-

! | !

|

|

TP958 1 ¥66160 :¥IBUNN NNY

61 8D dDYO OY3IH ZBINS 3ZLS
SIKU Z NDILVY31333v¢ OVU3H
NOTLodBITED Ov3H I[11 DIHBAH 3-Z246 1yud

TOHBTIZB]

:¥4380NN 1S31 JYl

GLE-

BpE-

GZZ-

BE1-

GL-

J3Z03H : 13NNUHD

NGI1v4373330

(N

940516

€-7




SN BR'B- 8 9 90°@ ‘SW BB Z B I HI'BLL :VIPO MV3d pB@T SSYT1ID "HIO :d311I4 JHO3H :TINNVHI
(1-B1 X SH) 3HUIl

B8l 26 08 8L B3 Bg Ry Be pe g1 8 p1-
GL-

-—1 BGT

NOI1vy313339

(3]

-—1 62

- — BBE

CLE

179CS1 +661C0 :yIEUNN NNY 81 Y2 4DHO GB3IH ZBINS 3JILS IOHBTIZBT :¥38UNN 1531 DJHl
NDILVYYH3T3300 LNULTINS3Y OW3H
NOT1UHBITYD OB3H 11 DIYBAH 3-2.LC 1dbd

848516

Cc-8




TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 28-MAR-94
TRC INC. TEST NO: 192C19NF1 572E SN192 NECK FLEXION CAL19
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| |
TEMPERATURE 20.6-22.2 DEG. C |} 21.1 DEG. C |
| |

RELATIVE HUMIDITY 10 - 70 % | 51.0 %
|
IMPACT VELOCITY 6.89 - 7.13 M/S | 7.06 M/S |
| 10 ¥S | 22.50 - 27.50 G | 23.95 G |
PENDULUM =~ o mmm e oo oo oo oo
| | 20 MS | 17.60 - 22.60 G | 18.58 G |
DECELERATION = — oo e m oo e e
| 30 MS | 12.50 - 18.50 G | 14.66 G |
| | l |
| MAX PENDULUM G | 29 G MAX |  24.66 G |
| l I
|MAX PENDULUM G ABOVE 30 MS | 29 G MAX | 14.68 G |
| DECELERATION-TIME CURVE l | |
|DECAY TIME TO 5 G [ 34 - 42 MS | 41.20 MS |
| D PLANE | HAX | 64 - 78 DEG. |  65.74 DEG. |
|  ROTATION | TIME | 57 - 64 MS | 59.44 MS |
| MOMENT ABOUT | MAX | 88.2 - 108.5 NM | 89.82 NM 1
| OCCIPITAL meemm oo e e
| CONDYLE | TIME | 47 - 58 MS |  53.92 MS [
|ROTATION ANGLE-TIME CURVE | | l
| DECAY TIME TO ZERO 1 113 - 128 S | 114.96 MS |
|POSITIVE MOMENT-TIME CURVE | l |
|DECAY TIME TO ZERO | 97 - 107 S | 106.00 MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN % /{,.,@Z,Z: RUN NUMBER: 032894.1514;1

c-9 940516



SW Z5'F3 8 9 28°Z- ‘SN ZL°B 8 9 93 #Z :bib0 HY3d P9 SSB1D “HI :¥3LTIA 9XN3d : TINNGHD
(SW)  3NIL
B0z P81 o1 ¥ 1 YA PRI Y:} P9 pb Y4 ;) pZ-
| | ._ | ._ | | ”
\l(.\./ > > I )
{/\I/t\\ ~_ < A%

ped
(a)
—eB8 2
m
m
vl
D
—
po
.—{p9y =
P
>
=
—i Bbe N

—1 Bzs

T'9CST +B51CP - ¥IGUNN NNY BT1Y3 NOIX314 %D3IN ZBINS 3ZLC TINB10Z67 -938unN 1S3 oul 28*

NOI1UH313330 NNTNAN3d
NOILBY8IIYO NDIX3T4 AD3IN II1 OIHBAH 3I-ZLC LdHbd

940516

C-1@




SW ¥B ELT B o GP ' 91- ‘SW 96°'8C 8 o Z71 BZ :81v0 MY3d P9 SSUTI "HJY :¥31114 P138 :13NNUHD
(SW) 3JHIL
515YA P8I POl N A YAt []2]! )] R] 134 YA %] pZ-
| I _ °
— BDE-
s}

T79CET ¥66TCD :YIBUNN NNY B1792 NOIX3Td MO3N ZBINS 3IZLS JANBTIZBT :YJEUNN LS3L
AJ23N 40 35vH 1NDBY NOILULDY
NOTL1BHBIWO NDIK3Td X33N III OIMEAH 3-ZLC LHid

51 1A

3TINY

(o)

948516

c-11



948316

SH BB BLY 8 o 6B LZ- ‘SW Z5'65 8 » £3 LE :¥Y.iVD Xb3d B9 SSV13 HI :¥3L1I4 Y1l3HL :TINNVHD

(5H)  3NIL
pec pal P31 A Bzl PRI P8 B3 34 bz 8 BZ-

B9-
_

3TINY

(o)

A

T79CET ¥BBTCH :HIBUNN NNY B1782 NOIX3Td XD3IN ZBINS 3IZLG TANBTJIZBT :H3IBUNN 1S31 JH1
J77AONOD 81141020 LN0BY NOT1U1OY
NOT1bHAIWD NDIX3Td A33IN III OIHEAH 3I-ZLE L¥ud




NULOD1l :73INNUHI

88-

BE

23

86

YA

SH 8P OLT 8 o I €%~ ‘SU v¥ BS 8 o +L'GB :Ulb0 MY3d B8 SSY13 "HY -¥31114
{SH)Y  3JHIL
pec P81 B3l evl RZ1 oB1 1] 83 14 ez (4 pZ-
T79CET +661GCO :YIAWNN NRY B1I83 NOIX3T7d XD3N Z6INS 3ZLE TANBTOZBT :Y¥J8HNN 1531 24l

NOILULDY T01DIL
NOILYHEITE2 NDIK3T4 HI3IN LI OI88AH I-ZLS LMud

JTONY

(o)

c-13




SN Z1°G3T ® N @21°¢97- ‘SH +¥Z 9F 8 N £8°98BB8 :¥lb0 A¥3d B3 SSU1J "HIO :¥4l1l1I14 AXMAN : TINNUHD
(SH) 3JNIL
0]/ 1A ERS pai ¥l YAl PBT p8 29 /34 YA %) pZ-
_ | _ .
—_ ®vl

1l\\l\\\\&\\\1\\IfJflJlrl\|II///////

TY9CET #661G0 :¥3IGHNN NDY

NOIlodd

B1IB3 NOIX3Td XD3IN ZBINS IZLC TANBTIZBT :¥38UDN 1531
5IXY X 32404 AI3N
[78D NDIX37d HI3IN 111 O[¥8AH 3-ZLE l¥bd

ayl

B

8B

JA

LER

33404

(181 X N}

948516

C-14




SN ¥B'F1 8 W-N GI'If- ‘SN BB 5 8 W-N 9397 :blud duid @9 S5SU1] HI - ¥3LIIA WAXNIN : TINNUHD

(5§)  3JNIL
pac P81 BaI eyl FA PRI P8 23 A4 oz 2 peZ-

| | ! | | "

3948516

3N0Y0L

(H-N)

-— 8Cl

T'QGEET +BBTCA :HIBUNN NNY BITUD NOIX3Td MI3IN ZBINS 3JILS FTINBTOZBT -Y¥3BUNN 1S31 J¥l 831

SI1KY A LNINDW XAI3N
NOTL1BHEITTED NDIX3Td M33N III O[HEAH 3-ZLG ldbd



SH BZ ' £1 8 W'N 99°0Z- ‘SW ¢5 ' §5 ® W'N CB'6B :¥lv0 MY3d

B9 SSUI3 "HJ3 :-¥311Id

gB-

By-

14

28

JA

pal

(5H)  3NIL
pac P81 B31 evi BZ1 ent pa 29 ov B 2 BZ-
179C€1 v661CO : YIBUNN NNY BTIUD NOIX3Td MO3IN CBINS 3IZLC JANBTJZBT :H¥38UAN 1531 JHl

JTAONDD WLIdID3A0 1NDHY IN3WOW 101
NOILOMBIIUD NDIX3Td A33N IIT OIHHAH 3-ZLC 1H4d

WOXIN :13INNBHD

IN0yoL

(H-N)

948516

C-16




TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 29-MAR-94

TRC INC. TEST NO: 192C19NE1 572E SN192 NECK EXT. CAL19

| TEST PARAMETER | SPECIFICATION | TEST RESULTS [

|

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

| | | |

|RELATIVE HUMIDITY | 10 - 70 % |  50.0 % |

| I

| IMPACT VELOCITY | 5.95 - 6.19 M/S | 6.02 M/S |

| 10 MS | 17.20 - 21.20 G | 18.51 G [

PENDULUM = —mcmmmmmmccmcecmmccmcccmccccecmcmcmcmmmmm oo

| 20 MS | 14.00 - 19.00 G | 15.80 G l

| DECELERATION = =ecemcmmmmm oo cccccmcenomm—— e —ee

| | 30 MS | 11.00 - 16.00 G | 13.17 G |

| I |

MAX PENDULUM G [ 22 G MAX | 18.76 G |

| |

|MAX PENDULUM G ABOVE 30 MS | 22 G MAX |  13.13 G |

|DECELERATION-TIME CURVE | I |
|DECAY TIME TO 5 G | 38 - 46 MS |  41.60 MS

| D PLANE | MAX | 81 - 106 DEG. | 91.29 DEG. |

| ROTATION | TIME | 72 - 82 MS |  75.84 MS |

| MOMENT ABOUT | MIN | -80.0/-52.9 NM | -56.78 NM |

| OCCIPITAL = —ommemmme e ccmmcec e c i ce e

| CONDYLE | TIME | 65 - 79 MS |  70.88 MS |

|ROTATION ANGLE-TIME CURVE | | |
|DECAY TIME TO ZERO | 147 - 174 MS | 155.92 NS

|NEGATIVE MOMENT-TIME CURVE | | |

|DECAY TIME TO ZERO | 120 - 148 MS | 138.24 MS |

TEST MEETS SPECIFICATIONS

TECHNICIAN Cf%ﬁlz,bﬂ;,d,cféfziJ RUN NUMBER: 032994.0735;1

c-17 940516
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TRANSPORTATION RESEARCH CENTER INC.

TRC INC.

TEST NO: 192C19TH1

THORAX IMPACT TEST

HYBRID III

29-MAR-94

572E SN192 H.S.THORAX CAL19

| SPECIFICATION

| 20.6-22.2 DEG. C

TEST MEETS SPECIFICATIONS

rechNiCIN_Cha Mot £

C-25

RUN NUMBER: 032994.1048;1
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TRANSPORTATION RESEARCH CENTER INC.

RIGHT KNEE IMPACT TEST

HYBRID III 28-MAR-94
TRC INC. TEST NO: 192C19RK1 572E SN192 RIGHT KNEE CAL 19
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |

| TEMPERATURE

l
18.9-25.6 DEG. C |

21.1 DEG. C

PEAX KNEE IMPACT FORCE
[5.0 KG PENDULUM

TEST MEETS SPECIFICATIONS

tecaniciaN (L, Moot L. 7- RUN

C-30

NUMBER: 032894.1324;1

940516
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 28-MAR-94

TRC INC. TEST NO: 192C19LK1 572E SN192 LEFT KNEE CAL 19
! TEST PARAMETER | SPECIFICATION | TEST RESULTS |
| l |
| TEMPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C |
|

| RELATIVE HUMIDITY | 10 - 70 % |  51.0 % |
l I
|PROBE VELOCITY |  2.07 - 2.13 H/S | 2.10 M/S |
| I
| PEAK KNEE IMPACT FORCE | 4714 - 5783 N | 5227.2 N [

|5.0 KG PENDULUM

TEST MEETS SPECIFICATIONS

TECHNICIAN (. A ot ol L7

C-33

RUN NUMBER: 032894.1318;1

940516
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PRE~-TEST CERTIFICATION DATA

PASSENGER DUMMY S/N: 142

940516

- N .



TRANSPORTATION RESEARCH CENTER INC.
HYBRID III EXTERNAL DIMENSIONS

142 HUMANOID 28-MAR-94
TRC INC. TEST NO: 142C21ED! S72E SN142 EXT.DIMENSION CAL21
T TEST PARAMETER  (DIHEN.)| SPECIFICATION | TEST RESULTS|
| LOCATION FOR CHEST CIRCUMFERENCE (AA)| 429_- 434 MM | 432 Hﬁ——_T
|LOCATION FOR VAIST CIRCUMFERENCE (BB)| 226 - 231 MM | 229. BN |
|CHEST CIRCUNFERENCE  (Y) | 970 -100L MM | 983. M |
|VAIST CIRCUMFERENCE  (2) | 836 - 866 MM | 846. MM |
|cuEST DEPTH  (0) | 213 - 229 WM | 218. MH |
|H-POINT KEIGHT  (C) | 84 - 89 m{ | 84 MM |
|H-POINT FROM SEATBACK (D) | 135 - 140 MX | 137. MM |
|SKULL CAP TO BACKLINE  (H) | 41 - 46 M |  43. WM |
|TOTAL SITTING HEIGHT  (A) | 879 - 889 MM | 884. MM |
|THIGH CLEARANCE  (F) | 140 - 155 HM | 145. WM |
|BUTTOCK KNEE LENGTH  (K) | 579 - 605 WK | 597. mn |
|BUTTOCK POPLITEAL LENGTH  (N) | 452 - 478 MK | 475. WM |
|POPLITEAL HEIGHT (L) | 429 - 455 W | 452. my |
|KNEE PIVOT HEIGHT (M) | 485 - 500 MM |  450. MM |
[FooT LENGTH  (2) | 252 - 267 WM | 257. W |
|FooT BREADTH (W) | 91- 107wt | or.m |
|SHOULDER PIVOT FROM BACKLINE  (E) | 84 - 94 MM |  89. MM |
|SHOULDER BREADTH (V) | 422 - 437 WK | 427. WM |
|SHOULDER PIVOT HEIGHT () | 506 - 521 Mi | 508. M |
|ELBOW REST HEIGHT  (J) | 191 - 211 M | 208. HH |
|SHOULDER-ELBOW LENGTH (D) | 330 - 345 WM | 345. MK |
[BACK OF ELBOW 10 WRIST PIVOT  (G) | 290 - 305 w4 | 292 mn |

DUMMY MEETS SPECIFICATIONS
TECHNICIAN y RUN NUMBER: 032994.1056

c-37 940516




TRANSPORTATION RESEARCH CENTER INC.

HEAD DROP TEST

HYBRID III 28-MAR-~94
TRC INC. TEST NO: 142C21HD1 572E SN142 HEAD DROP CAL 21
I |
| TEST PARAMETER | SPECIFICATION | TEST RESULTS

I
| TEMPERATURE

I
| IS ACCELERATION CURVE
| UNIMODAL?

TEST MEETS SPECIFICATIONS

TECHNICIAN___%,, WL

| |
| 18.9-25.6 DEG. C |

21.1 DEG. C
| |
| 10 - 70 % |  51.0 %
I I
225 - 275 G | 236.49 G |
|
15 G MAX ] 3.48 G |
| I
I I
YES | YES |

RUN NUMBER: 040694.1512;2

C-38 940516
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TRANSPORTATION RESEARCH CENTER INC.

NECK FLEXION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 29-MAR-94

TRC INC. TEST NO: 142C21NF1 572E SN142 NECK FLEXION CAL21
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I | I I
| TEMPERATURE | 20.6-22.2 DEG. C | 21.7 DEG. C |
I I I |
|RELATIVE HUMIDITY | 10 - 70 % |  50.0 % |
I I I I
| IMPACT VELOCITY | 6.89 - 7.13 M/S | 7.06 /S |
| | 10 MS | 22.50 - 27.50 G | 24.17 G |
|  PENDULUM =~ ==mmmmmmmmmmmmccommomm oo
I | 20 S | 17.60 - 22.60 G | 20.66 G |
| DECELERATION =mm---mmmmeemeccmcecmmmmccmccmmecmcmmmcmo o oo e
[ | 30 S | 12.50 - 18.50 G | 16.34 G |
I |

|MAX PENDULUM G | 29 G MAX | 24.86 G |
I I I |
|MAX PENDULUM G ABOVE 30 MS | 29 G MAX |  16.32 G I
| DECELERATION-TIME CURVE | I |
|DECAY TIME TO 5 G I 34 - 42 MS |  37.20 Ms |
| D PLANE | MAX | 64 - 78 DEG. |  72.39 DEG. |
| ROTATION | TIME | 57 - 64 MS | 59.12 MS |
| MOMENT ABOUT | MAX | 88.2 - 108.5 NM |  93.29 NM [
| OCCIPITAL = ==m-mmmcmmmecccmccccmcc oo ccccccccmmcmommmm— e -
| CONDYLE | TIME | 47 - 58 MS |  50.56 MS |
|ROTATION ANGLE-TIME CURVE | | |
[DECAY TIME TO ZERO | 113 - 128 S | 114.08 MS |
[POSITIVE MOMENT-TIME CURVE | | |
|DECAY TIME TO ZERO | 97 - 107 MS | 102.56 MS [

TEST MEETS SPECIFICATIONS

TECHNICIAN (Z, /'(,\,(,LZ,Z RUN NUMBER: 032994.0831;1

C-43 940516
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TRANSPORTATION RESEARCH CENTER INC.

NECK EXTENSION TEST - 6 CHANNEL TRANSDUCER

HYBRID III 29-MAR-94
TRC INC. TEST NO: 142C21NE1 572E SN142 NECK EXT. CAL21
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
l | | I
| TEMPERATURE | 20.6 - 22.2 DEG. C| 21.7 DEG. C |
| |
| RELATIVE HUMIDITY I 10 - 70 % |  50.0 %

l |

| IMPACT VELOCITY | 5.95 - 6.19 M/S | 5.98 M/S
| | 10 MS | 17.20 - 21.20 G | 18.48 G |
| PENDULUM = —cemocmmm oo e e
| | 20 MS | 14.00 - 19.00 G | 16.43 G |
| DECELERATION =  ——cmm oo e e
| ] 30 S | 11.00 - 16.00 G | 13.09 G |
| | |
|MAX PENDULUM G | 22 G MAX | 19.14 G |
| | | |
|MAX PENDULUM G ABOVE 30 MS | 22 G MAX | 13.14 G |
| DECELERATION~TIME CURVE I | |
|DECAY TIME TO 5 G | 38 - 46 MS |  41.68 MS |
| D PLANE | HaAX | 81 - 106 DEG. | 95.22 DEG. |
| ROTATION | TIME | 72 - 82 MS | 73.76 MS |
| MOMENT ABOUT | MJIN | -80.0/-52.9 NM | -71.60 NM |
|  OCCIPITAL = —cmcem oo oo oo e o

| CONDYLE | TIME | 65 - 79 MS |  69.68 MS

|ROTATION ANGLE-TIME CURVE | |
|DECAY TIME TO ZERO | 147 - 174 MS | 150.16 MS

|NEGATIVE MOMENT-TIME CURVE | |
|DECAY TIME TO ZERO | 120 - 148 MS | 138.00 MS

TEST MEETS SPECIFICATIONS

TECHNICIAN CZ‘%L; /&(4;;¢L4242121J RUN NUMBER: 032994.0851;1

C-51 940516
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TRANSPORTATION RESEARCH CENTER INC.

THORAX IMPACT TEST

HYBRID III 29-HAR-94

TRC INC. TEST NO: 142C21TH1 572E SN142 H.S.THORAX CAL21
I | I
I HIGH SPEED TEST I
N B Sttt |
| TEST PARAMETER | SPECIFICATION TEST RESULTS |
I I
| TEHPERATURE 20.6-22.2 DEG. C 21.7 DEG. C [
I |
|RELATIVE HUMIDITY 10 - 70 % 50.0 % |
|

| PENDULUK VELOCITY 6.59 - 6.83 /S | 6.65 M/S ]
I I

| MAXIMUM DEFLECTION | 63.5 - 72.6 MM | 70.3 MM |
I I

| MAXIMUM RESISTIVE FORCE | 5159 - 5894 N | 5415. N |
I | I
| INTERNAL HYSTERESIS |  69% - 85% | 73.5% |

TEST MEETS SPECIFICATIONS

Tzcnnzc1AN_JgZg2Z2L¢gg;;;gg!¢;g22g:;___ RUN NUMBER: 032994.1011;1

C-59 940516
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TRANSPORTATION RESEARCH CENTER INC.

TRC INC.

TEST NO: 142C21RK1

RIGHT KNEE IMPACT TEST

HYBRID III

SPECIFICATION |

TEST RESUL

28-MAR-94

572E SN142 RIGHT KNEE CAL 21

TS |

|
18.9-25.6 DEG. C |

21.1 DEG.

c I

| PEAK KNEE IMPACT FORCE

|5.0 KG PENDULUM

TEST MEETS SPECIFICATIONS

ety Ol U ALEL T
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TRANSPORTATION RESEARCH CENTER INC.

LEFT KNEE IMPACT TEST

HYBRID III 28-MAR-94
TRC INC. TEST NO: 142C21LK1 572E SN142 LEFT KNEE CAL 21
| TEST PARAMETER | SPECIFICATION | TEST RESULTS |
I | l
| TEHPERATURE | 18.9-25.6 DEG. C | 21.1 DEG. C
| l | l
|RELATIVE HUMIDITY | 10-70% | 51.0% |
| | I |
| PROBE VELOCITY | 2.07 - 2.13 M/S |  2.10 M/S
I | |
| PEAK KNEE IMPACT FORCE | 4714 - 5783 N | 5272.6 N |

[5.0 KG PENDULUM l | |

TEST MEETS SPECIFICATIONS
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APPENDIX D

MISCELLANEOUS TEST INFORMATION

940516
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ACCELEROMETERS :

POTENTIOMETERS :

LOAD CELLS:

NECK LOAD CELLS:

TIBIA LOAD CELLS:

SIGN CONVENTION

NHTSA DATA TAPE REFERENCE GUIDE

FORWARD
LEFTWARD
UPWARD

+CHEST LONGITUDINAL DEFLECTION: OUTWARD

+CHEST LATERAL DEFLECTION: LEFTWARD

+SEAT BELT DISPLACEMENT: OUTWARD

+SEAT BELT EXTENSION: ELONGATION

+KNEE SLIDER DISPLACEMENT: DISTANCE BETWEEN FEMUR

AND TIBIA INCREASED
(IN RELATION TO A
SEATED DUMMY)

+FEMUR FORCE: TENSION

+SEAT BELT FORCE: TENSION

+BARRIER FORCE: TENSION

+X FORCE: HEAD PUSHED FORWARD

+¥ FORCE: HEAD PUSHED LEFTWARD

+Z FORCE: HEAD PULLED UPWARD (TENSION ON NECK)

+X MOMENT: RIGHT EAR ROTATING TOWARD RIGHT SHOULDER

+Y

+2Z

+Y
+2Z
+X

+Y

MOMENT: CHIN ROTATING TOWARD CHEST

MOMENT: CHIN ROTATING TOWARD LEFT SHOULDER

FORCE: TENSION
FORCE: TENSION
FORCE: TENSION
MOMENT: BOTTOM OF TIBIA MOVING LEFTWARD

MOMENT: BOTTOM OF TIBIA MOVING REARWARD

D-5 940516




FREQUENCY RESPONSE CLASSES

SAE _J211 OCT88
IYPICAL TEST MEASUREMENTS CHANNEL CLASS

Vehicle Structural Accelerations for use in:

Total vehicle comparison 60
Collision gsimulation input 60
Component analysis 600
Integration for velocity or displacement 180
Barrier Face Forces 60
Belt Restraint System Loads 60

Anthropomorphic Test Device

Head accelerations (linear and angular) 1000
Neck
Forces 1000
Moments 600
Thorax
Spine accelerations 180
Rib accelerations 1000
Sternum accelerations 1000
Deflections 180
Lumbar
Forces 1000
Moments 1000
Pelvis
Accelerations 1000
Forces 1000
NMoments 1000

Femur/Knee/Tibia/Ankle

Forces 600
Moments 600
Displacements 180
Sled Accelerations 60
Steering Column Loads 600
Headform Accelerations 1000

D6 940516
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