OSoTFTL3

REPORT NO. TRC-85-NO8

NEW CAR ASSESSMENT PROGRAM (NCAP)
FRONTAL BARRIER IMPACT TEST

TOYOTA MOTOR CORPORATION
1985 TOYOTA MR2
2-DOOR SEDAN
NHTSA NO. CF5102
TRCO TEST NO. 850520

THE TRANSPORTATION RESEARCH CENTER OF OHIO
ST. RT. 33, LOGAN COUNTY
EAST LIBERTY, OHIO 43319

JUNE 1985
TEST REPORT

PREPARED FOR:

U.S. DEPARTMENT OF TRANSPORTATION
NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION
OFFICE OF MARKET INCENTIVES
400 SEVENTH STREET, S.W.

ROOM NO. 5313 (NRM-22)

WASHINGTON, DC 20590



RIS

b
5y
i

e ST LG LT

This Final Test Report was prepared for the U.S. Department of
Transportation, National Highway Traffic Safety Administration, under
Contract No. DINH22-84-D-11149. 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 BY: ngm Qﬁ‘}"\o}\
)

J.C. Stultz, Project Engineer

Transportation Research

Center of Ohio

eterson; Program Manager
Transportation Research
Center of Ohio

FINAL REPORT ACCEPTED BY:

M,@J,‘WZW

Manager, New Car Assessment Program
(NCAP)

JUL 29 1985

Date of Report Acceptance



Technical Report Documentationt Page

. Report No. 2. Government Accession No.

TRC-B5-N08

3. Recipient's Catolog No.

. Title and Subtitle
NHTSA NEW CAR ASSESSMENT PROGRAM (NCAP) FRONTAL

BARRIER IMPACT TEST ON 1985 TOYOTA MR2
2-DOOR SEDAN TO INDICANT REQUIREMENTS OF
FMVSS NOS. 212, 219 (PARTIAL), AND 301-75

S. Report Date

JUNE 1985

—
8. Performing Organization Report No

. Author!s)
J.C. Stultz, Project Engineer, TRCO

6. Performing Organization Code

TRC

TRC-OMI-08

9. Performing Orgonization Name and Address

Transportation Research Center of Ohio
St. Rt. 33, Logan County
East Liberty, Ohio 43319

10. Work Unit No. (TRAIS)
TRC-85-DOT-8

11. Contract or Grant No.

DTNH22-84-D11149

12 ?jonsoring Agency Nome ond Address

.S. Department of Transportation
National Highway Traffic Safety Administration
Office of Market Incentives (NRM-=20)
400 Seventh St., S.W., Washington, DC 20590

13. Type of Report and Period Covered

TEST REPORT
May~June 1985

14. Sponsaring Agency Code

DOT/NHTSA/RM/OMI

15. Supplementary Notes

16. Abstract

A 35 mph frontal barrier impact test using a load cell barrier was conducted
on a 1985 Toyota MR2 2-door sedan at the Transportation Research Center of

Ohio in East Liberty, Ohic on May 20, 1985.

The barrier impact velocity was 35.3 mph, and the ambient temperature at the
barrier face at the time of impact was 76 F. The post-test vehicle crush
maximum was 24.8 inches and intrusion of the firewall into the compartment was

4.5 inches.

The test vehicle appeared to comply with the indicant requirements of the
following Federal Motor Vehicle Safety Standards:

1, FMVSS No. 212, "Windshield Mounting"

2. FMVSS No. 301-75, "Fuel System Integrity"

Driver HIC: 654.6
Passenger HIC: 514.7

17. Key Words

35 mph Frontal Barrier Impact Test
New Car Assessment Program (NCAP)
FMVSS 212 Indicant Testing

Available from:
National Technical Information Service

FMVYSS 219 (Partial) Indicant Testing Springfield, Virginia 22161

18, Distribution Stotement i
!

FMVSS 301-75 Indicant Testing —
19. Security Classif. (of this report) 20, Security Classif. (of this page) 21. No. of Pages 22, Price
Unclassified Unclassified 157 ]

Form DOT F 1700.7 (8-72)

Reproduction of completed page outhorized



2, e %
o0l o8 09 oy oz o oz- o>
b—r bq --d vy « T -1\-- v \ ?4 5
00t 111 ors _4 (1] oy o -
we 'Y e 3,
1 E= (z¢
= = SHILaT) Hunansppns watuange 4
Ee . saa1dap mje) g g $221%0p R
wyuasyey (€ PP snis{a’) o == {exas) HALYHAANAL
d. 022192p uay1) G/6 sasdp ), I eRPWINNY 910 spieiowgmy  pd
(%) JUNLYUAIWNAL w ET ! samaw gm0 139) 21yna o]
1 spsskoiqnd ¢y (TETEITRT TN K0 EC 1 819)) g€ suojjed %3
Y] 133} J1na e $43p2W dp N & . E - 1 81N C6°0 suenb b
1*3 suojjed 970 121 L = 1 RN} L0 sjurd W
b suonh Q' s T JE- . £ $2°0 sdns 9
4 ud 12 s 1 E = g L ST ot souno piny  z0
M $2yIus N3 900 Cseappar - W TS = g SIN[IIW 91 saout ognd W
bl sounopny €00 e | LS E . Eo:.__.:_.:. cl suoodsajqer  dsqj,
IWITI0A ¢ y - E = ‘Jia ST S suoodsea) ds
%0001 — = = —
suo} MoYs 1 4o} 31 179w ' =Iw ANNT0A T v .
4t spunod 2T swesdojiy 4 === . . :_%mvou ! as
20 saauno SO0 swesd 3 = = 1 uo} siagaus 60 1 U0y
(Wdiom) GSYIN o = - u_u aEEmo:M Sv'o spunod ._h
. - = = §20Uno 2
(9 000 O1) LE = n...nm . :;am.
3139 Sz s21950| gy = = T oa Wit J SSYW
W sapuasenbs  ¢°Q  s1apwojiy aenbs wy == By s218103Y - $°0 sai13e
PA sprshasenls 2| s1a12w asenbs W EET LA s1uofy a1unbs 92 sapiw 2senbs Ju
b saguupasenis Qg s1RwhuIddsenhs o E KO spopuw asenik g LY 8.:.__..» PA
Viuv 5 = S s1apus d3enhs oo.c 129§ u::._.a M
w w9 s1appwopy  wy Ez g sopunuaaemie g9 sayaul daenbs LU
p spisk 1t £1919W w g =E: ViV
L) 133) £ s1Ipw w = - 1y D ETEITITE 91 T i
ut sayout 0 £222011U2D wo .M.lmumn W.l w st 60- .n—:a.a —;
ut sput - 400 saoujjiw U E = W 121311 12D 0E 193} Y
HLLUNTY v == o T S121IUID Sz s ut
loquig purgog  Aq Gduniy mouynog uayy loquikg TRNER ]
SAINSVIYN NIy o —.:—..:.ﬂ .puge) m.—lﬂ—i.—:_:—l. woty Ny wya e \Q

suoiasaauer) Aswizosddy saanseajy MR M sumsiaain Jewixosddy

SYOLIV NOISUYIANOD DIILIN

AN e M et LT TSt Sl 1 VRN It e - mAnaveades L



SECTION

1-0
2.0
3-0

.0
APPENDIX A
APPENDIX B
APPENDIX C
APPENDIX D

TABLE OF CONTENTS

DESCRIPTION

PURPOSE AND TEST PROCEDURE

SUMMARY OF FRONTAL BARRIER IMPACT TEST
SUMMARY OF RESULTS FOR FMVSS NOS.

212, 219 AND 301-75

OCCUPANT AND VEHICLE INFORMATION
PHOTOGRAPHS

DATA PLOTS

DUMMY CERTIFICATION

RESTRAINT INSTRUCTIONS FROM OWNER'S MANUAL

iii

PAGE NO,

1-1
-1

3-1
j~1
A-1
B-1
C-1
D-1



SECTION 1.0
PURPOSE AND TEST PROCEDURE

This 35 mph frontal barrier impact test is part of the Composite FY'85
Vehicle Barrier Impact Testing Program sponsored by the National Highway
Traffic Safety Administration (NHTSA) under Contract No. DTNH22-84-D-11149,
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 212/219/301-75 requirements,

The 35 mph frontal barrier impact test was conducted in accordance
with the Office of Market Incentives (OMI) Laboratory Indicant Test
Procedure, Standards Enforcement Indicant Test Program data for FMVSS No.
212, "Windshield Mounting", FMVSS No. 219 (Partial), "Windshield Zone
Intrusion", FMVYSS No. 301-75, "Fuel System Integrity", as well as occupant

per formance data are provided herein.

1-1 850520
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SECTION 2.0
SUMMARY OF TEST NUMBER CF5102

A load cell barrier consisting of 36 load cells was impacted by a 1985
Toyota MR2 2-door sedan at a velocity of 35.3 mph. The test was performed
at the Transportation Research Center of Chioc on May 20, 1985. Pre~ and
post-test photographs of the vehicle and occupants can be found in Appendix
A.

Two Part 572, 50th percentile male anthropomorphic test devices (ATDs)
were placed in the driver and right-front passenger designated seating
positions, according to dummy placement procedures specified in Laboratory
Indicant Test Procedure dated April 1, 1985.

Both ATDs were instrumented with head and chest triaxial
accelerometers and right/left femur load cells. In addition, load cells
were placed on the driver's and passenger's lap and shoulder belts to
measure dummy upper torso and pelvic section loading. A summary of dummy

calibration test data can be found in Appendix C.

The crash event was recorded by one real-time camera and 16 high-speed
cameras. Camera locations and other pertinent camera information are found

in Section 4 of this report.
The 67 channels of data were recorded on two 14 track tape drives.

Appendix B.contains the vehicle, load cell barrier and dummy response data

plots.

2-1 850520
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CRASH TEST SUMMARY

TEST NO. 850520 PROJECT: CF5102

DATE: May 20, 1985 TIME: 18:32 TEMP: 76°F
VEHICLE: Toyota MR2 2-door Sedan

TEST WEIGHT (LBS): 2918

IMPACT ANGLE (DEG)*: O

IMPACT VELOCITY (MPH)¥**: 35,3

MAX CRUSH (IN) STATIC: 24.8

DUMMIES

TYPE: Part 572 Part 572

LOCATION: Front Left Front Right

RESTRAINT: 3-pt. Production Seat Belt v3-pt. Production Seat Belt

NUMBER OF DATA CHANNELS: 67

NUMBER OF HIGH SPEED CAMERAS: 16 and 1 real-time camera

®With respect to tow track centerline.
¥%5peed trap measurement (+ .05% accuracy).

2-2 850520



GENERAL COMMENTS

The 1985 Toyota MR2 2-door sedan was equipped with a 1586 cubic
centimeter, U-cylinder transverse mid-position engine and manual 5-speed
transmission. The total test weight with two 50th percentile male dummies,

instrumentation and two on-board cameras was 2918 pounds.

The test vehicle impacted the frontal load cell barrier at a veloecity
of 35.3 mph and appeared to comply with FMVSS Nos. 212, "Windshield
Mounting" and 301-75, "Fuel System Integrity". There was 92.1 percent
windshield retention and no fuel leakage after impact or any phase of the
rollover test. Relative to FMVSS No. 219 (partial), "Windshield Zone
Intrusion®, there was windshield penetration into the occupant compartment

at the lower edge of the penetration zone on the passenger side,.

The vehicle sustained 24.8 inches of static crush. Maximum load cell
barrier force measured by the 36 1load cells was 82799.9 pounds at 32.0

milliseconds.

The driver's "Head Injury Criteria" was 654.6. The maximum chest
deceleration over 3 milliseconds was 33.9 g's, and right and left femur

loads were 61,1 and 238.2 pounds respectively.
The right-front passenger's HIC was 514.7, the maximum chest
deceleration over 3 milliseconds was 33.8 g's, and the right and left femur

loads were 326.8 and 611.5 pounds respectively.

The belt-related data for each occupant are presented in Section 4,0 of

this report.

2-3 850520
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TEST ANOMALIES

Cable separation occurred in data channel BCRXG1 - Right Brake Caliper

Acceleration X-axis. No peak levels are reported.

High speed cameras numbers 3 and 17 failed to operate, These cameras

were Stalex cameras that were improperly loaded.

2-4 850520



TEST VEHICLE INFORMATION

VEHICLE MANUFACTURER: Toyota Motor Corporation

MAKE/MODEL: Toyota MR2 VIN: JT2AW15CH4F0013878
BODY STYLE: 2-door Sedan MODEL YEAR: 1985
NHTSA NO.: CF5102 COLOR: White

ENGINE DATA: TYPE: Transverse Mid-position CYLINDERS: 4 DISPLACEMENT: 1586 ce

X GAS, DIESEL, TURBOCHARGE
TRANSMISSION DATA: 5. SPEED, X MANUAL, AUTOMATIC, FWD X RWD
DATE VEHICLE RECEIVED: 5-1-85 ODOMETER READING: 107

DEALER'S NAME AND ADDRESS: Jon Maroon Toyota Inc.
2550 Walden Avenue
Checktowaga NY 14225

ACCESSORIES:

POWER STEERING Yes AUTOMATIC TRANSMISSION No
POWER BRAKES Yes AUTOMATIC SPEED CONTROL No
POWER SEATS No TILTING STEERING WHEEL Yes
POWER WINDOWS No TELESCOPING STEERING WHEEL No
TINTED GLASS Yes AIR CONDITIONING Yes
RADIO Yes ANTI-SKID BRAKE No
CLOCK Yes REAR WINDOW DEFROSTER Yes
OTHER

DATA FROM CERTIFICATION LABEL ON LEFT DOOR FACE CR "B" POST:

VEHICLE MANUFACTURED BY: Toyota Motor Company
DATE OF MANUFACTURE: 12/84
GVWR: 2810 LBS.,

GAWR: FRONT 1455 LBS., REAR 1785 LBS.

2-5 850520



DATA FROM "RECOMMENDED TIRE PRESSURE" LABEL ON DOOR, POST, GLOVEBOX, ETC.

VEHICLE LOAD (UP TO CAPACITY): FRONT 30 psi; REAR 30 psi

RECOMMENDED TIRE SIZE: 185/60R14 LOAD RANGE X B, C,

TIRES ON VEHICLE (MFGR., LINE, SIZE): Yokohama Radial 185/60R14 82H
IS SPARE TIRE A "SPACE SAVER": Yes
IS SPARE TIRE STANDARD EQUIPMENT: Yes

VEHICLE CAPACITY: TYPES OF SEATS Front - Bucket
Rear - None

TYPE OF FRONT SEAT BACKS Adjustable, Manual
NUMBER OF OCCUPANTS FRONT 0 REAR 2 TOTAL

CARGO LOAD 100 LBS. TOTAL 400

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

RIGHT FRONT 528 LBS. RIGHT REAR 645 LBS.

LEFT FRONT 524 LB3. LEFT REAR 669 LBS.

TOTAL FRONT WEIGHT 1052 LBS. (44.5 % OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1314 LBS, (55.5 % OF TOTAL VEHICLE WEIGHT)
TOTAL DELIVERED WEIGHT 2366 LBS.

CALCULATION FOR TARGET TEST WEIGHT:

RCLW RATED CARGO AND LUGGAGE WEIGHT

UDW = UNLOADED DELIVERED WEIGHT (2366 LBS)
VCW = VEHICLE CAPACITY WEIGHT (400 LBS)
DSC = DESIGNATED SEATING CAPACITY (2)

RCLW

VCW - 150 (DCS) =

= 400 - 300 = 100 LBS

TARGET TEST WEIGHT = UDW + RCLW + (2 DUMMIES X 164 LBS/DUMMY)

2366 + 100 + 328 LBS

TARGET TEST WEIGHT = 2794 LBS

2-6 850520



WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 224 LBS. CARGO:

RIGHT FRONT 600 LBS. RIGHT REAR 865 LBS.
LEFT FRONT 605 LBS. LEFT REAR 848 LBS.
TOTAL FRONT WEIGHT 1205 LBS. (41.3 % OF TOTAL VEHICLE WEIGHT)
TOTAL REAR WEIGHT 1713 LBS. (58.7 % OF TOTAL VEHICLE WEIGHT)
TOTAL TEST WEIGHT 2918 LBS. (4.4 % OVER TARGET WEIGHT)
WEIGHT OF BALLAST SECURED IN VEHICLE TRUNK AREA: 0 LBS.

COMPONENTS REMOVED TO MEET TARGET WEIGHT: None

VEHICLE ATTITUDE (ALL DIMENSIONS IN INCHES):

DELIVERED ATTITUDE: RF 24 7/8 ;LF 25 1/16  ;RR 24 1/2 ;LR 24 5/8
PRE-TEST ATTITUDE: RF 22 3/8 ;LF 23 5/16  ;RR 22 7/8 ;LR 22 3/4
" POST-TEST ATTITUDE: RF 26 1/2 ;LF 26 3/4 ;RR 22 3/4 ;LR 23 3/4
WHEELBASE: 91.5 INCHES v

CG = 53.7 INCHES REARWARD OF FRONT WHEEL CENTERLINE

TEST CONDITIONS

TEST NUMBER: 850520
DATE OF TEST: May 20, 1985 TIME OF TEST: 18:32

TYPE OF TEST: Frontal Load Cell Barrier Impact IMPACT ANGLE: 0

(o)

AMBIENT TEMPERATURE AT IMPACT AREA: 76°F
TEMPERATURE IN OCCUPANT COMPARTMENT: 78°F
IMPACT VELOCITY: PRIMARY = 35.3 MPH

(SPECIFIED RANGE = 34,5 TO 35,5 MPH)

VEHICLE REBOUND AND CRUSH (ALL DIMENSIONS IN INCHES)

OVERALL LENGTH OF TEST VEHICLE: PRE-TEST: R 151 1/4 ;C 155 ;L 151 3/16
POST-TEST: R 129 +C 130 3/8 ;L 128 3/4
TOTAL CRUSH: R 22 1/4 ;C 24 5/8 ;L 22 7/16

FOR FRONTAL IMPACTS, DISTANCE FROM FRONT OF TEST VEHICLE TO BARRIER AFTER
IMPACT: R: 41 1/2 ;C: 38 5/8 sLt 39 1/4

2-7 850520



VISIBLE DUMMY CONTACT POINTS:

Head
Chest
Abdomen
Left Knee

Right Knee

DOOR OPENING:

Front

Rear

SEAT MOVEMENT:

front

Rear

GLAZING DAMAGE:

DRIVER 411

Steering Wheel Hub

None

PASSENGER  A09

None

None

None

Instrument Panel

None

Instrument Panel

Instrument Panel

LEFT

Easy

Instrument Panel

DNA

SEAT BACK FAILURE

No

‘DNA

RIGHT
Easy
DNA
SEAT SHIFT
No
DNA

Entire windshield cracked; no other glazing damage.

OTHER NOTABLE IMPACT EFFECTS:

850520
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SECTICON 3.0

SUMMARY OF RESULTS FOR - - -
FMVSS 212, "Windshield Mounting"

FMVSS 219 (Partial), "Windshield Zone Intrusion"
FMVSS 301=75, "Fuel System Integrity"
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SUMMARY OF FMV3S 212 AND 301 DATA

PRE-IMPACT DATA

MAKE/MODEL: Toyota MR2
BODY STYLE: 2-door Sedan MODEL YEAR: 1985
NHTSA NO.: CF5102 COLOR: White

DATA FROM CERTIFICATION LABEL

VEHICLE MANUFACTURER: Toyota Motor Corporation
DATE OF MANUFACTURE: 12/84 . VIN: JT2AW15C4F0013878
GVWR: 2810 LBS., GAWR: FRONT 1455 LBS., REAR 1785 LBS.

POST-IMPACT DATA

TYPE OF TEST: Frontal Load Cell Barrier Impact

DATE OF TEST: 5/20/85 TIME: 18:32 TEMP: 76°F

REQUIRED IMPACT VELOCITY RANGE: 34.5 MPH TO 35.5 MPH

IMPACT VELOCITY: PRIMARY = 35.3 MPH

TEST WEIGHT = 2918 LBS., STATIC CRUSH MAX, = 24.8 IN., REBOUND = 41,5 IN,

FUEL SYSTEM DATA

TEST FLUID TYPE: RED STODDARD SOLVENT #2; SPEC. GRAVITY: 0,764
KINEMATIC VISCOSITY: 0.99 CENTISTOKES

"USEABLE" CAPACITY*: 10.1 GALLONS (FURNISHED BY CTM)

TEST VOLUME: " 9.3 GALLONS (92-94% OF USEABLE)

FUEL SYSTEM CAPACITY (DATA FROM OWNERS MANUAL): 10.8 GALLONS

DETAILS OF FUEL SYSTEM: DNA

ELECTRIC FUEL: Yes FUEL INJECTION: Yes
DOES ELECTRIC FUEL PUMP OPERATE WITH IGNITION SWITCH "ON" AND THE ENGINE NOT
OPERATING? Yes

*WITH ENTIRE FUEL SYSTEM FILLED FROM FUEL TANK THROUGH CARBURETOR BOWL.

3-2 850520



AT e e e

LY

>l

riEe s

IR S ch o s

I

2

Lot

FMVSS NO. 219, "WINDSHIELD ZONE INTRUSION", DATA SHEET

PROTECTED ZONE LOWER EDGE REQUIREMENT:

The lower edge of the protected zone is determined by placing a 6.5" dia,
rigid sphere weighing 15 pounds in a position such that it simultaneously
contacts the inner surface of the windshield and the top surface of the
instrument panel including padding. 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 1/2" distant 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,

FMVSS 219 TEST DATA:

-

A >
A
Y
) B
£ .
F
D X ’
o — — —
— e ——— e e e e ]
-R— Lower Edge of Protected Zone
(marked by tape on windshield)
v
Zero Point {0,0)
< C >
FRONT VIEW
A= 43.6 Cc= 57.5 E = 23.0
B = 18.5 D= 31.3 F = 23.8
DETATLS OF WINDSHIELD GLASS PENETRATION GREATER THAN 1/4": COORDINATES
(Show location of penetration on above sketch) X Y
Penetration failure due to local windshield buckling. 1. 7.5 8.3
2.
3.
4.
3~3 850520



FMVSS 212 REQUIREMENTS:

FMVSS 212 TEST DATA:

FMVSS NO. 212, "WINDSHIELD MOUNTING", DATA SHEET

Details of windshield mounting such as retention method, trim type, etc.:

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

-

PRE-TEST (din.) POST-TEST {(in.) PERCENT RETENTION

l RIGHT SIDE 82.5 69.5 84.29
l LEFT SIDE 82.0 82.0 ° 100%

TOTAL 164.5 151.5 92.1%
I AREA OF RETENTION FAILURE:

l——.Q;ﬁ
I Width of Moulding
indicated

1 00
I FATLURE DETATILS: Retention failure due to local windshield buckling.
I 3-4 850520




FMVSS NO. 301-75 STATIC ROLLOVER DATA SHEET

O
TEST PHASE 0 90

NOTE: 1If side fill
rotate to filler,
cap 1s down.

Fuel Filler
Cap Location

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

Time req. for machine to rotate 90° = 2 minutes, 00 seconds
FMVSS 301-75 Position Hold Time = 5 minutes, 00 seconds
TOTAL - = - = - - = = 7 minutes, 00 seconds
Next Whole Minute Interval - - - - = 7 minutes
FMVSS 301-75 REQUIREMENTS
First 5 Minutes 6th 7th

FROM ONSET OF ROTATION | Minute | Minute

Maximum Allowable Solvent Spillage - - 5 oz. 1 o=z. 1 oz.

0 to 90° (filler cap down) - - - - - 0 0 0

SOLVENT SPILLAGE LOCATION(S)

3-5 850520



FMVSS NO. 301~-75 STATIC ROLLOVER DATA SHEET

TEST PHASE O O

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

v

Time req. for machine to rotate 90° = 2 minutes, 0¢C seconds
FMVSS 301-75 Position Hold Time = 5 minutes, 00 seconds
TOTAL = - =~ = = = = = 7 minutes, 00 seconds
Next Whole Minute Interval - - - - = 14 minutes
FMVSS 301~-75 REQUIREMENTS
First 5 Minutes 6th 7th

FROM ONSET OF ROTATION | Minute | Minute

Maximum Allowable Solvent Spillage - o 5 oz. 1 oz. 1 oz.
90° to 180° (filler cap down) — — - - 0 0 0
SOLVENT SPILLAGE LOCATION(S)

3-6 850520



FMVSS NO. 301-75 STATIC ROLLOVER DATA SHEET

TEST PHASE O

o
180 270

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

Time req. for machine to rotate 90° = 2 minutes, 00 seconds
FMVSS 301-75 Position Hold Time = S minutes, 00 seconds
TOTAL =~ = = = = = ~ = 7 minutes, 00 seconds
Next Whole Minute Interval - - - - = 21 minutes
FMVSS 301-75 REQUIREMENTS
First 5 Minutes 6th 7th

FROM ONSET OF ROTATION | Minute | Minute

Maximum Allowable Solvent Spillage - - 5 oz. 1 oz. 1 oz.

180° to 270° (filler cap down) - - - -

SOLVENT SPILLAGE LOCATION(S)

3-7 850520



FMVSS NO. 301-75 STATIC ROLLOVER DATA SHEET

TEST PHASE 2700 360

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

Time req. for machine to rotate 90° = 2 minutes, 00 seconds
FMVSS 301-75 Position Hold Time = S minutes, 00 seconds

TOTAL - = = = = = = = 7 minutes, 00 seconds
Next Whole Minute Interval - = — - = 28 minutes
FMVSS 301-~-75 REQUIREMENTS

First 5 Minutes 6th 7th
FROM ONSET OF ROTATION | Minute | Minute
Maximum Allowable Solvent Spillage - - 5 oz. 1 oz. 1 oz.
270° to 360° (filler cap down) - - - -
0 0 0
SOLVENT SPILLAGE LOCATION(S)
3-8 850520




VEHICLE STATIC ROLLOVER DATA SUMMARY:

FIRST 5 MINUTES 6TH 7TH
FROM ONSET OF ROTATION MIN. MIN.

MAXIMUM ALLOWABLE SOLVENT SPILLAGE 5 0z 1 0z 10z

0 TO 90° (FILLER CAP DOWN) - - = = — - 0 0 0

90 TO 180° = = = = = = = = mm = - - - 0 0 0

180 t0 270% - - o o e e e e - - - 0 0 0

270 0 360° = = = = 2@ m e oo oo 0 0 0
3-9 850520



SECTION 4.0
OCCUPANT, VEHICLE AND LOAD CELL BARRIER INFORMATION

4-1
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DUMMY INJURY CRITERIA

MAXIMUM ACCELERATION ('G')

HEAD CHEST
X Y z R X Y z R®
DRIVER -50.6 | -17.6| -63.9| 81.0 | -34.9 | -9.8 | 12.7 33.9
PASSENGER | _j¢ ¢ 13.3 | -47.7 | 52.1 -35.0 | 11.5 12.3 33.8
.
MAXIMUM FORCE-FEMUR LOAD (LBS)
RIGHT FEMUR LEFT FEMUR
DRIVER 61.1 238.2
PASSENGER 326.8 611.5
MAXIMUM FORCE-SEAT BELT LOADS (LBS)
SHOULDER STRAP LAP STRAP LAP STRAP
UPPER BELT LOAD RIGHT BELT LOAD LEFT BELT LOAD
DRIVER 1669.8 _— 1145.6
PASSENGER 1409.0 1081.8 —
HEAD INJURY CRITERIA®®
HIC t.‘ (MSEC) t2 {MSEC)
DRIVER 654.6 48.8 114.9 )
PASSENGER 514.7 53.0 131.6
*¥Defined as exceeding 0.003 sec. duration
% A5 defined in FMVSS No. 208
4-2 850520




DUMMY KINEMATIC SUMMARY

DRIVER
During impact, the knees translated forward and struck the instrument
panel. The dummy's head and upper torso rotated forward until the dummy's

face struck the steering wheel hub. There was no chest contact. The dummy
rebounded rearward and to the left into the seatback until the left side of

the head struck the left B-pillar and the head restraint. The dummy came to

rest seated upright and facing forward.

PASSENGER

During impact, the knees translated forward and struck the instrument
panel. The head and upper torso rotated forward. Forward rotation was
halted by the restraint system such that there was no head or chest contact
with any vehicle interior structure. The dummy's head rotated forward until
its chin struck its chest. The dummy rebounded rearward into the seatback
until the head struck the head restraint. The dummy came to rest seated

upright and facing forward.
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DUMMY IN-VEHICLE POSITION
RECORDING SHEET

VEHICLE NHTSA NO. CF5102 MFR, /MAKE/MODEL: Toyota MR2
SEAT TYPE: = Bench ADJUSTER TYPE: X Manual
X Bucket Power

Split Bench

TECHNICIANS:
BUCKET SEAT BACK TYPE: Fixed

1. D. Carpenter

X Adjustable Reclining
2. B. Miller

POSITIONING DATE: May 20, 1985 3. B. Fishbaugh
AMBIENT TEMP.: 76° F. TIME: 14:00 ‘ 4. R. Benavides
DRIVER DUMMY # 411 TYPEP572 PASSENGER DUMMY # AO9 TYPEP572
Head 18 1/2" Head 17 7/8"
Target 20 ° Target 19 °
Knee 30" 7 Knee 32 1/4"
Joint 99 ° Joint 98 °

e Approx."H'" 17 3/4"

o]

Point 121 TSTON Point 122

NN\
[
!

FORE 4 A AFT
MIDPOINT MLDPOINT
A=51_ " A
B = 38 7/8" B
c= 11 7/8"
D= 12 1/8" . 5

Door Glass

"
Height#* 8

Lateral Bar

Adjustable -~
Pointer

Left B Right

Front Driver Passenger Front

Door Dummy {f Dummy # Door
411 AQ9

* Door glass height is equal on the right and left side of vehicle.
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.

DUMMY IN-VEHICLE POSITION RECORDING SHEET

DRIVER PASSENGER
411 AO09
HH
13 1/8 13 1/2
HW
18 5/8 18 3/4
CD
22 1/16 24 1/2
CS
16 1/8 DNA
KDL
7 1/16 6 1/4
KDR
5 6 1/4
TA
230 220
SA
220 210
DRIVER PASSENGER
411 AQ9
HRL & 1/4
HS
9 9 3/8
it B 4 5/8
HD
5 5 3/16
KK
9 1/2 8
AA .
10 1/4 7
HH = Head to Windshield Header
HW = Head to Windshield
CD = Chest to Dash
CS = Chest to Steering Wheel
KD = Knees to Dash
TA = Torso Angle
SA = Seat Back Angle

HR =
HS =
AD
HD
KK

Head to Side Roof
Head to Side Window
Arm to Door

Hip to Door

Knee to Knee

Ankle to Ankle

Torso and seat hack angles are relative to vertical.

ALL MEASUREMENTS IN INCHES
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SEAT BELT POSITIONING DATA

Dummy's Centerline
\ = e~ D

C

wiin

'D' Ring

Belt Load Cell

Shoulder Belt Portion

A y
| Lap Belt Portion
l B
Male Blade
$ E\‘——“ 1/8" thick alum. plate
Buckle Assy. (—)§
’ Emergency Locking
Reel Retractor
Inboard Anchorage
i Outboard Anchorage
Floorpan
DRIVER PASSENGER
DUMMY DUMMY
A - Top surface of alum. plate to belt upper edge (in) 12 5/8" 13"
B - Top surface of alum. plate to belt lower edge (in) 9 3/8" ' 9 1/2"
C - Dummy centerline to outer edge of belt at chest
flesh top (in) 6 5/8" 6"
D - Dummy centerline to inner edge of belt at chest
flest top (in) 3 7/8" 3 3/4"
LAP BELT TENSION (1bs) 4 4
SHOULDER BELT TENSION (1bs) 4 4
4-6 850520



DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSY. REFERENCE DIMENSIONS

SCA

NOTE: Record

position of
tilt strg. ,

column in :
REMARKS y
section

/ : ;
Ve — iy
6

\

’////——-'B' Post

\\——~ Door Striker

MEASUREMENTS
NR - Distance from tip of dummy's nose to top "
. . 17 1/8
rear surface of steering wheel rim.
NH - Distance from tip of dummy's nose to center 19 1/16"
of steering column hub.
HS - Distance from center of steering column hub to
the forward surface of the door lock striker pin. 26 1/4"
SCA - Angle of steering column relative to the
horizontal X axis. 23°
SWA - Angle of steering wheel relative to the
horizontal X axis. 67°
4-7 850520



SEAT BELT PERFORMANCE ASSESSMENT TEST DATA

BELT LENGTH DATA:

DRIVER SIDE PASSENGER SIDE
PRE-TEST POST-TEST PRE-TEST POST-TEST
Total belt length from retractor
reel.to bolt h?le anchor point for 94.8 95.0 108.6 108.6
continous webbing systems.
tnt ]

Retractor reel to 'D' ring as 10.1 10.1 10.2 10.1
measured on Part 572 dummy.
Shoulder belt length as measured 34.4 34.6 34.4 34.8
on Part 572 dummy.
Lap belt length as measured on 28.3 29.3 29.5 30.3
Part 572 dummy.
Remainder of belt webbing left 22.0 21.0 34.5 C33.4
on retractor reel.
BELT SPOOL-OFF DATA: i
As determined by film analysis DNA 2.1 DNA 2.5
As determined electronically DNA 2.2 DNA 2.5
BELT STRAIN DATA:
Measured between retractor reel 2.0 2.0 2.0 2.1
and 'D' ring.

'D' Ring
Outboard Anchorage

e, et e b e LML MM, 3 5, R P AT T L
D

Lap Belt
Belt-Fixed Portion
Terminals Holding
Extensometer
Reel

Emergency Locking
Retractor

Shoulder Belt Portion

Male Blade

Buckle Assembly

l«— Vehicle Centerline

Inboard Anchorage

850520



VEHICLE ACCELEROMETER LOCATIONS

) ]
. (Y) + LATERAL I
Y4

— — —_ _F — — Z&.‘

; (X) + LONGITUDINAL

i

(X) + LONGITUDINAL
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NO.

VEHICLE ACCELEROMETER LOCATIONS AND DATA SUMMARY

LOCATION X*

Y#¥*

YA

POSITIVE
DIRECTION**

MAX
(g)

TIME
(msec)

NEGATIVE
DIRECTION®#*

MAX

(g)

TIME
(msec)

REAR SEAT X-MEMBER
AT LEFT SIDE 67.6
LONGITUDINAL

16.4

7.3

25.7

34.5

27.1

25.5

REAR SEAT X~-MEMBER
AT RIGHT SIDE  67.4
LONGITUDINAL

-15.9

7.3

139.4

32.8

12.1

TOP OF ENGINE
BLOCK 38.5
LONGITUDINAL

6.0

28.8

19.2

155.0

37.8

75.6

BOTTOM OF ENGINE
BLOCK 37.4
LONGITUDINAL

8.8

5.0

6'8

137.6

38.0

67.8

BRAKE CALIPER
AT RIGHT SIDE 124.6
LONGITUDINAL

-2“.8

_—Y

DASH PANEL 95.5
LONGITUDINAL

0.0

29.0

50“

90.5

2.8

79.4

* %

X + Forward from rear bumper
Y + Left vehicle centerline
Z+«

Up from ground

LONGITUDINAL: FORWARD
LEFTWARD

LATERAL:

VERTICAL: UPWARD

MEASUREMENTS IN INCHES

Y See TEST ANOMALIES

4-10
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PRE-TEST AND POST-TEST MEASUREMENT POINTS

Vf\\_Rear Vatum Reference

Length of
Engine Block

v:x:‘! g v}frzl——To Edge 0f Door

(Even Number For
Right Side and
0dd Number for
Left Side)

To Trailing Edge
Lehind Door
(Right/Left Side)

To Leading Edge

In Front Of Door
(Right/Left Side)

X19,20 (Right/Left Side)

Reference

“ To Bottom Of At Center
'A' Post (Right/ of Rear
& Bumper

X16 Left Side)

To Strg. Column . To Firewall (Right/Left Side)

4-11 . 850520
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VEHICLE TARGET LOCATIONS

2.5"

4.5"

i O o R

2.5"

;Q‘ "

Target Dia. 4"

=
18.3"
42.0" 34.6" 52.9"
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ACCIDENT INVESTIGATION DIVISION DATA
FOR 35 MPH FRONTAL BARRIER IMPACT

VEHICLE MAKE/MODEL/BODY STYLE: Toyota MR2

VEH. NHTSA NO.: CF5102 + VIN: JT2AW15C4F0013878

1]

MODEL YEAR: 1985 ; BUILD DATE: 12/84 ; TEST DATE

VEH. SIZE CATEGORY: Sub-compact ; TEST WEIGHT: 2918

5/20/85

VEH. WHEELBASE: 91.5

t
X
COLLISION DEFORMATION CLASSIFICATION (CDC) CODE; 12FDEW3 |(€— L/2 —>r€— L/2 —>
F _(Frontal) —'T __$__
CRUSH DEPTH C1 = 22.4 inches A : ¢2 €3 {ca cs W ¥
DIMENSIONS: a S | ce
c2 = 24.5 inches Yy i
c3 = 24.0 inches
CY4 = 23.7 inches !
C5 = ~_£i;_8_____inches \ /
C6 = 22.3 inches
Vehicle Centerline {}
MIDPOINT OF DAMAGE: D = (Longitudinal) |
LENGTH OF DAMAGED cit=D
REGION: L = 53.4 inches
i /hq,._______.____ﬂ
- 4-15 850520
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LOAD CELL BARRIER SUMMARY

POSITIVE DIRECTION®* NEGATIVE DIRECTION®

MAX TIME MIN TIME
POSITION (1b) (msec) (1b) {msec)
TOTAL GROUP 1 4543,8 42.5 152.2 123.9
TOTAL GROUP 2 6990.2 16.6 180.0 7.4
TOTAL GROUP 3 5955.1 28.1 183.9 262.8
TOTAL GROUP 4 7673.8 81.8 ‘ 161.4 149, 1
TOTAL GROUP 5 44135{6 31.8 167.7 170.5
TOTAL GROUP 6 28562.2 33.4 165.8 164.0
TOTAL LOAD CELL FORCE 82799.9 32.0 438.2 262.9

¥REFERENCE: COMPRESSION IS POSITIVE
TENSION I3 NEGATIVE
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12.
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14.
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16.
17.
18.
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20.
21,
22.
23.
24,
25.
26,
27,
28.
29.
30.

APPENDIX A
PHOTOGRAPHS

PRE=-TEST FRONT VIEW

POST-TEST FRONT VIEW

PRE-TEST LEFT SIDE VIEW

POST-TEST LEFT SIDE VIEW

PRE-TEST RIGHT SIDE VIEW

POST-TEST RIGHT SIDE VIEW

PRE-TEST RIGHT FRONT THREE-QUARTER VIEW

POST-TEST RIGHT FRONT THREE-QUARTER VIEW

PRE-TEST LEFT REAR THREE-QUARTER VIEW

POST-TEST LEFT REAR THREE-QUARTER VIEW

POST-TEST TOP VIEW (VEHICLE ON ROLLOVER MACHINE)

PRE-TEST WINDSHIELD VIEW

POST-TEST WINDSHIELD VIEW

POST-TEST WINDSHIELD INTRUSION VIEW

PRE-TEST ENGINE COMPARTMENT VIEW

PRE-TEST FUEL FILLER CAP VIEW

PRE-TEST FRONT UNDERBODY VIEW

POST-TEST FRONT UNDERBODY VIEW

PRE-TEST REAR UNDERBODY VIEW
POST-TEST REAR UNDERBODY VIEW

PRE-TEST DRIVER DUMMY POSITION VIEW

POST-TEST DRIVER DUMMY POSITION VIEW

PRE-TEST PASSENGER DUMMY POSITION VIEW

POST-TEST PASSENGER DUMMY POSITION VIEW

PRE-TEST DRIVER DUMMY & VEHICLE INTERIOR VIEW (DOOR OPEN)
POST-TEST DRIVER DUMMY & VEHICLE INTERIOR VIEW (DOOR OPEN)
PRE-TEST PASSENGER DUMMY & VEHICLE INTERIOR VIEW (DOOR OPEN)
POST-TEST PASSENGER DUMMY & VEHICLE INTERIOR VIEW (DOOR OPEN)
POST-TEST DRIVER DUMMY HEAD CONTACT AREA

POST-TEST PASSENGER DUMMY HEAD/KNEE CONTACT

A-1 850520
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Figure 1, FRE-TEST FRONT VIEW

Figure 2. POUST-TEST FRONT WIEW
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Figure 7. PHE-TEST RIGHT FRONT THREE-QUARTER VIEW

Figure d. POST-TEST RIGHT FRONT THREE-QUARTER VIEW
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Figure 9. PRE-TEST LEFT REAR THREE-QUARTER VIEW
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Figure 10. POST-TEST LEFT HREAR THREE-QUARTER VIEW
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Figure 11. POST-TEST TOP VIEW (VEHICLE ON ROLLOVER MACHINE)

250520

Figure 12. PRE-TEST WINDSHIELD VIEW
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Figure 13, POST-TEST WINDSHIELD VIEW

figure 14. POST-TEST WINDSHIELD INTRUSION VIEW
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Figure 15. FPRE-TEST ENGINE CCMPARTMENT VIEW

Figure 16, PHRE-TEST FUEL FILLER CAP VIEW
A=9 850520




Figure 17.

PRE-TEST FRONT UNDERBODY VIEW

Figure 18,

POST-TEST FRONT UNDERBODY VIEW
A4=10
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Figure 19.

Figure 20.

PRE-TEST HEAR UNDEREODY VIEW

POST-TEST REAR UNDERBODY VIEW
A=11
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Figure 21. PRE=-TEST DRIVER DUMMY POSITION VIEW
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Figure 22, POST-TEST DHIVER DUMMY POSITION VIEW
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Figure 23, PRE-TEST PASSENCER DUMMY POSITION VIEW

Figure 24, POST-TEST PASSENGER DUMWMY PUSITION VIEW
A=13 850520




Figure 25.

Figure 206.

POST=-TEST DRIVER DUMMY & VEHICLE INTERIOR VIEW (DOOR QOFEN)

POST-TEST DRIVER DUMMY & VEHICLE INTERIOR VIEW (DOODR OPEN)
A-14 850520




Figure 27. PRE-TEST PASSENGER DUMMY & VEHICLE INTERIDR VIEW (DOOQR OPEN)
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Figure 28. POST-TEST PASSENGER DUMMY & VEHICLE INTERTIOR VIEW (DOOCR OPEN)
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Flgure 29. POST-TEST DRIVER DUMMY HEAD CONTACT AREA
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Figure 30, POST-TEST PASSENGER DUMMY HEAD/KMEE CONTACT
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APPENDIX C
DUMMY CERTIFICATION

c-1
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s
R Ny e

Dt

S

AN iy

EeA

VR R

oot . . - . . ) [T Y Sl RS PPN S

BRI T SN T

i vme i

PR

o

RV 42 CNEN D

TRANSFORTATION RESEARCH CENTER OF OHIO

EXTERNAL DIMENSIONS

FART 372
TEMFERATURE 71.00 F RELATIVE HUMIDITY 39,00 %
NHTSA NCA ED41102 572 SN411 EXT. DRIMEMSIONS 02

i DESCRIFTION I SFECIFICATION | TEST RESULTS |
I 9N HUMANOIDI 411 | | |

} ] | {
I Sittind Heidght I 35%.6 - 35,8IN | 39,7 INS {
i ] | |
I Shoulder Fivot Heidht I 21.8 - 22.4IN | 22,4 INS i
| ] i |
I Hir Pivot Height | 3+.2 IN (ref.)| 3.9 INS ]
! | | i
| Hir Fivot From Bachkline } 4,8 IN (ref.)i 4,8 INS |
I | ! I
| Rnee Fivot From Backlirne I 20.1 -~ 20.,7IN | 20.4 INS i
| ] | |
I Rear of Head From RBackline | 1.7 IN (ref)> | 1.7 INS |
| } | |
I Chest liesth | +1 - 9,46IN 2.3 INS {
| ] | |
I Shoulder Width I 17.8 - 18.,4IN | 17.9 INS i
i | [ |
} Chest Circumference Over Nirples | 36,8 - 40.0IN | 37«7 INS }
| ] } |
I Waist Circumference at Min. Girtnl 31.4 - 32.6IN | 317 INS |
| | } i
I Hire Widtn b 14,0 ~ 15:.4IN | 14.9 INS |
] i | ]
I Knee Fivot From Floor | 19,3 - 19.2IN | 196 INS }

TECHNICIﬁNmﬁgfﬁﬂtj_iﬁ__m D

TEST SUFERVISOR. . ol Sl adegy
c-2 850520
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TRANSFORTATION RESEARCH CENTER OF OHIO
LUMBAR FLEXION TEST

FART 572

TEMFERATURE 72,00 F RELATIVE HUMIDITY 39.00 %

NHTSA NCA LF41102 572 SN 411 LUMBAR FLEX CALOR
| |
| DEFLECTION I  SFECIFICATION | TEST RESULTS I
| | ! I
I 0 Ded., i 0 LES I 0.00 LES I
n | i |
! 20 Ded | 22,00 - 34,00 LES | 32,00 LES i
1 I f |
i 30 Ded | 34,00 - 46,00 LES | 40,00 LES I
I | ' i i
| 40 Lied | 46,00 - SB.,00 LES | 51,00 LES i
I 1 | |
| | | )
f NET RETURN ANGLE i 12 DEG I 8.70 DEG I

TECHNI CIAN,_A.&%_.{;.Q&&Q.{XD __________

TEST SUPERUISOR___¢422§;é%a%ZZé§1 _______________

Cc-3 850520
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TRANSPORTATION RESEARCH CENTER OF DOHIO

ABDOMINAL COMPRESSION TEST

PART 572

TEMPERATURE 71.00 F RELATIVE HUMIDITY 39%.00 %

NHTSA NCA AB41102 572 SN411 ABDOM COMPR CAL 02
: o T
! TEST CORRIDDRS ! !
: DISPLACEMENT : FORCE ! TEST RESULTS '
; Ty ! '
: 0 IN. : 10 LBS ! 10 LBS '
_ C ' ) ——__—_?
: .50 IN. ! 23.00 - 36. 00 LBS ! 27.24 LBS '
! C : ; o !
! .75 IN. ! 36.00 - 50.00 LBS ! 38. 52 LBS !
! _-_: ) ' o T
= 1.00 IN. ! 50.00 - &3.00 LBS ! 53. 02 LBS '
i i ) ! :
: 1.30 IN. ! 73.00 - 88. 00 LBS ! 75. 14 LBS :
§ [} ] ]

TECHNICIAN ﬁ¥1141°

TEST SUPERVISOR ,274%77¥4Z£53

Cc~-4 850520
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TRANSFORTATION RESEARCH CENTER 0OF QHIQ

HEADR' IROF TEST

: FART 572
f
" TEMPERATURE 71 F RELATIVE HUMIDITY 39 %
NHTSA NCA HD41102 572 SN 411 HEAD DROF CAL 02
7 ! | | |
M ! TEST FARAMETER I  SFECIFICATION |  TEST RESULTS [
4 I [ | r
3 IFEAK RESULTANT ACCELERATIONI 210 - 260 6 I 241.91 6 f
:g ——————————————————————————————————————————————————————————————————————————
i ! | | !
4 ITIME AROVE 100 6 LEVEL | 0.9 -~ 1.5 HS I 1.25 MS !
. % ———————————————————————————————————————————————————————————————————————
: | [ | [
%. IFEAK LATERAL ACCELERATION | 10 6 MAX I 5.80 G [
§ | [ | |
IIS ACCELERATION CURVE | i |
IUNIMODAL? ! | YES [

(OO B

PRI

N o N P
. .. . . NEN . .- . . .. . e e TR DI R T e

PR

TECHNICIQN__CfQ :iz_gigifJb __________
TEST SUFERVISOR_Z,Z sy o

C-6 850520
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TEMFERATURE

NHTSA NCA

TRANSFORTATION RESEARCH CENTER 0OF OHIO

72.00 F
HM41102

NECK FENDULUM

FART 572

TEST

RELATIVE HUMIDITY

40.00 %

572

SN 411 HEAI/NECK CAL ¢2

| Pendulun velacits | 21.5 to 25.5 fre | 22,41 fes |
| Fendulum Decelerstiont 1 1
: TL - T2 & - 20 6 : 3 ms. max : 1.592 ms. :
: T2 - T33 20 - 20 6 : 25 - 30 ms. : 26.83 ms. :
: T3 - T4: 20 - & 6 : 10 ms. max : 6,38 ms. :
: Avd., G level T2 - T3 : 20 - 24 6 : 23.24 6 :
I ] I !
| Meximum Rotation Ansle | 63 = 73 des, | 68,30 des. |
| Feak Head Resultant Accel | 26 6 max | 25.34 6 |

I Test Farameter| Srecification | Test Recsults |
I Rotation Ansglel Time Chordal Dige.l Time Chordel Disg.|
! (dedrees) | (ms o) {(ifm.) } (ms ) Cire) }
| 1 i { ! |
i 0 I ~-2.0 - 1+2.0 1~Q0 el =~ +0,3 i 0.13 } 0.01 |
| i ! | ! |
| K{{ I 25.6 - 34.4 I 2.1 - 3.1 | 29.G7 | 2:+33 f
| { | | ! i
} &9 I 40.3 - B1.7 b 4.3 - G.3 | 44 .17 } 4.47 |
! ! | i I ]
| ma I 3.2 - 646.8 I S¢0 ~ 640 ] 60.38 I G 37 J
| ] ] i i {
] 60 i 67:0 - B8B3.:.0 I 4.3 — G¢3 | 73,03 ! 4,78 J
| | 1 f | i
| 30 I 883+4 - 104,66 | 2.1 - 3.1 { 2,95 ! 2.3%2 |
| | | } ] ]
| 0 110 -~ 123.0 1-0.8 ~- +0.5 { 107.12 | 0.12 |
} | ] ] | |
TECHNICAN,,.-Qé(%ﬂfu.gw:@_mm.__m.._
Z
TEST SUPERVISOR. AL, AU ot oo
c-7 850520
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TRANSFORTATION RESEARCH CENTER OF OHIO

THORAX IMPACT TEST

FART 572

TEMFERATURE 72 F : RELATIVE HUMIDITY 40 X%
NHTSA NCA TH41102 572 SN 411 H.S5.THORAX CAL 02

I HIGH SFEEDR TEST

TEST FARAMETER |  SFECIFICATION TEST RESULTS
| | ! |
i i ! i
I PENDULUM VELOCITY I 21.78-22.22 FT/SECH 21,78 FT/SEC !
I ] ] |
! ! ! !
I FEAK DEFLECTION I 1.7 INCHES MaX. ! 1,41 INCHES |
| { { 1
| ! ! I
! PEAK RESISTIVE FORCE I 2,250, FOUNDS MAX, | 19926, FOUNDS |
| | i ]
! ! ! !
| INTERNAL HYSTERESIS I 30%Z - 70% ! 39.9% |

S T mer cae e Hes e es e v Gma e S0 He G T P P S Gt a8 e b G S TN S S e e M M e s Wes M S B Te e b e e e e e S e Mt e e et = (= e o S Ses e S e s Gt Mo S aim ame i

TECHNICIAN. ,J£¢L _Si{_£h¢ﬂfxa __________

TEST SUFERUISOR___ZZ;Z;AZZQZéé%;L____________

c-8 850520
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TRANSFORTATION RESEARCH CENTER OF QHIO
THORAX IMFACT TEST

FART 572

TEMFERATURE 72 F RELATIVE HUMIDITY 40 7%
NHTSA NCA TL41102 972 8N 411 L.S.THORAX CAlL 02

{
| LOW SFEED TEST i
I
|

TEST FARAMETER | SPECIFICATION TEST RESULTS
! l ! |
i ] ] |
| PENDULUM VELOCITY | 13.86-14.14 FT/SECI 14.04 FT/BEC !
| I | |
i ! i f
I FEAK DEFLECTION I 1.1 INCHES MAX. t 0.91 INCHES i
! i I !
[ ] | |
I  FEAK RESISTIVE FORCE 1 15450, FOUNDS MAX. | 1350. FOUNDS !
i i | !
i ! ! |
|  INTERNAL HYSTERESIS b 90% - 70% I 63.6% |

TECHNICIAN. QIFQ Sii £1MJQM) __________

TEST SUFERVISOR.._. /%;5244422?§mn ______________

c-9 850520
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TRANSFORTATION RESEARCH CENTER OF 0OHIO

KNEE IMFACT TEST

FART 3272

TEMFERATURE 71 F RELATIVE HUMIDITY 41 7%

LEFT KNEE

NHTSA NCA LK411¢2 572 SN 411 L.KNEE IMF CAL 02
| } ] |
I TEST FARAMETER I SFECIFICATION !} TEST RESULTS !
| ] | !
! { ] i
i FPROEE VELOCITY b 676 - 7.04 FT/SECI 6.90 FT/SEC |
i I | !
I FEAK KNEE IMFACT FORCE I 18%0 - 2500 LES. | 211361 LES. |
f ! | |
i | ! ]
f  DURATION AROVE 1000 LES. | =1.7 MS. i 1.77 HS. ]

TECHNICIAN. Qt( _._‘i__% ________

TEST SUFERVISOR. Mh%/!fﬁ?_f_aa _____________

c-10 850520
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TRANSFORTATION RESEARCH CENTER OF QHIO

KNEE IMFACT TEST

FART 572
TEMFERATURE 72 F RELATIVE HUMIDITY 41 %
RIGHT KNEE
NHTSA MCa RK41102 572 SN 411 R.KNEE IMF CAL 02
| | [ |
| TEST FARAMETER |  SFECIFICATION |  TEST RESULTS |
| 1 I I
| 1 l |
|  FROEE VELOCITY | 6.76 - 7.04 FT/SECI 6,94 FT/SEC J
| | ! J
| FEAK KNEE IMFACT FORCE | 1850 - 2500 LES. | 1910,24 LES., i
[ 1 ‘ | |
| | | |
|  DURATION AROVE 1000 LES. | =1,7 MS, | 1.74 MS, |
TECHNICIAN_ . Nad _ﬂf ___________________
TEST SUFERVISOR. _uz{_éz/’ I
c-11 850520
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TRANSPORTATION RESEARCH CENTER OF OHIO

EXTERNAL DIMENSIONS

RELATIVE HUMIDITY 39 00 %
572 SNAO? EXT. DIMENSIONS 10

PART 572
TEMPERATURE 71.00 F
NHTSA NCA EDAQO?10
' DESCRIPTION ! SPECIFICATION i
i SN ALDERSON RESEARCH LAB #A09 i H

——

Sitting Height 35.6 - 35. BIN 35. 6 INS
"""""""" T :
Shoulder Pivat Height 1 21.8 - 22. 4IN | 22. 3 INS i
'''' o T T
Hip Pivot Height i 3.9 IN (ref. )| 3.9 INS !
——————————— ) o N o ——, : o o !
Hip Pivot From Backline i 4.8 IN (ret. )| 4.8 INS ]
"""""""""" T oy o
Knee Pivot From Backline 1 20.1 - 20. 7IN i 20. 7 INS H
""""""""" ) = R Ty
Rear of Head From Backline ! 1.7 IN (re#) | 1.7 INS !
P o
Chest Depth i 9.1 - 9. 6IN | 9.5 INS H
"""""""" Ty
Shoulder Width ! 17.8 - 18. 4IN ! 17.8 INS :
''''''''''''' o : T '
Chest Circumference Over Nipples | 36.8 - 40. OIN ! 37. 3 INS !
Waist Civrcumference at Min. Girth! 31.4 — 32 6IN ! 32. 0 INS :
P
Hip Width ! 14.0 ~ 15 4IN ! 14. 6 INS '
P
Knee Pivaot From Floor P 19.3 - 19 QIN | 19. 6 INS H

s il e e 0t 0200 ot T S P (e G St D o Do O Vol G S ot S ok St ke S ok S ek A kih A S Al M o ALt S 1 S o o e T S e e A S e o e e A= S o o Pt T T . e S Tt St 005 e e

TECHNICIAN A §€ @L.ip-b

TEST SUPERVISOR // M/SZZEW

850520



s e e b e e .
N R PRI

BN

it pAs

TRANSFORTATION RESEARCH CENTER 0OF DHIO

LUMBAR FLEXION TEST

FaRT 372

TEMFERATURE 6B.00 F RELATIVE HUMIDITY 41,00 %

NHYSA NCA LFAC?10ER 372 SN A0 LUMEAR FLEX CAL1OR
{ |
! DNEFLECTION I SPECIFICATION I TEST RESULTS |
| ! ! I
I 0 Ded. ! 0 LES | 0.00 LES I
] i ! !
I 20 Des b 22.00 - 34.00 LEBS | 34.00 LES i
| | i !
! 30 les I 34.00 - 46,00 LES | 45,00 LES |
{ i | 1
| 40 led I 46,00 - 58,00 LEES | 97.00 LRS i
! ! l |
| i l !
| NET RETURN ANGLE i L 12 DEG } ?.30 DEG i

i A

3

v .‘. N S s e :
- D X WY VAN . . L .

TECHNICIAN Sﬁf R __gléjgéé __________

TEST SUPERUIsoﬂ_mqfi;(u44232§§>éfn______,m_w_

Cc-13 850520
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TRANSPORTATION RESEARCH CENTER OF GQHIO

ABDOMINAL COMPRESSION TEST

PART 572
TEMPERATURE 71.00 F RELATIVE HUMIDITY 40.00 %
NHTSA NCA ABAO?10B 572 SNAOY ABDOM COMPR CAL 10B

i TEST CORRIDORS '

— e =-—-

DISPLACEMENT : FORCE TEST RESULTS
o T
! 0 IN ; 10 LBS ! 10 LBS ;
P o :
: 50 IN { 23.00 - 36.00 LBS ! 31.87 LBS :
) T '
: 75 IN ! 36.00 -'50.00 LBS ! 46.06 LBS :
P T 3 ) f
: 1.00 IN ! 50.00 - 63.00 LBS ! 61.85 LBS :
s ) T !
: 1.30 IN ! 73.00 - B8.00 LBS ! 86. 12 LBS :

TECHNICIAN lea/\& \10 %
TEST supervisor /7 M T5
C-14 850520
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TRANSFORTATION RESEARCH CENTER OF QHIO
HEADl DROF TEST

FAKY 572

TEMFERATURE 73 F RELATIVE HUMIDITY 39 %

NHTEA NCA HIAQGP10 572 SN A09 HEAD DROF CAL 10
! i ! |
! TEST FPARAMETER | SFECIFICATION i TEST RESULTS f
| | ] !
IFEAK RESULTANT ACCELERATIONI 210 - 260 6 | 22B.87 G i
i | ! I
ITIME AEOVE 100 G LEVEL | 0.9 - 1.5 MS [ 1.26 M5 |
! ! | !
IFEAK LATERAL ACCELERATION | 10 G MAX | 7:.47 6 !

e e st e e e e e e e Gy S v e e e e et B T e G (e o biee o Sem S et e Gt Pt et e T WS SR R b Gt s e T e T e e e e e s b Gy et o e B e e Sme 4 e e e e

1IS ACCELERATION CURVE | } ]
FTUNIMODAL®? { ] YES |

TECHNICIAN.F]Q -&Q__ ________________

TEST SUPERUISOR_,_ZZ;<:ééégzzé1§L ____________
c-16 850520
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TEMFERATURE
NHTSA NCA

TRANSFORTATION RESEARCH CENTER OF

7200 F
HNAGP10

NECK

GHIO

FENDULUM TEST

FART

9732

RELATIVE HUMIDITY

40.00 %

372

5N A0% HEAD/NECK CAL 10

G level T2 - T3

I Fendulum velocits I 21,5 1o 25.5 frs |
| Fendulum [ecelerstion i | }
| I | ]
J T1 - T2: 53 - 20 G | 3 ms. max i 1¢79 ms. I
! | | |
] T2 - T3¢ 20 - 20 6 } 25 -~ 30 ms. ] 27,10 ms. 1
} | ] |
| T3 - T4 20 - 95 G I 10 ms. maxu | 7:32 mS. !
] | | !
] | i }
] ! | {

Rotastion Angle |

| Feak Hesd Resultant Accel |

Rotetion Arnglel Time Chordal Disr, |
{(dedrees’ {(ms ) Cire?

23 -

max

!

] |
] t
| {
i I
f !
] !
! 60 i 40.3 - 351.7
! !
I |
] I
{ &0 !
I !
! !
I |
| }
! ]

T'ECHNICAN-QZﬁA@_z_O'._ %-- e
4

TEST SUFERVISOR.. sz%_égkiww

Time Chordal Uisr.,
(ms ) Cirie?

4,48
20,39 2.37
105,08 0.09

850520
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TRANSFORTATION RESEARCH CENTER OF OHIO
THORAX IMFACT TEST
FART 572

TEMFERATURE 72 F RELATIVE HUMIDITY 41 X%
NHTSA NCA TLAOR1CER 972 SN A0? L.S.THORAX CAL 1OR

|
I LOW SFEED TEST i
|
!

TEST FARAMETER |  SFECIFICATION TEST RESULTS

| | | |
| i | !
| PENDULUM VELOCITY | 13.86-14.14 FT/SECI 14.04 FT/SEC |
| 1 ! |
! | - | |
|  PEAK DEFLECTION | 1.1 INCHES MAX. | 0.89 INCHES !
| | 1 !
| ! | 1
|  FEAK RESISTIVE FORCE I 15450, POUNDS MAX.! 1342, FOUNDS !
| l [ |
1 [ [ |
| INTERNAL HYSTERESIS | 50% - 70% i S5, 8% f

TECHNICIAN_d}f%~ ‘;F —MD __________

TEST SUPERUISOR__~Zz;<; _____

Cc-18 850520
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TRANSFORTATION RESEARCH CENTER OF QHIO
THORAX IMFACT TEST

FART 572

TEMFERATURE 72 F RELATIVE HUMIDITY 41 %
NHTSA NCA THAOY10kR a72 8N AQ0? H.S.THORAX (Al 1OR

I HIGH SFEEDR TEST

TEST FARAMETER | SFECIFICATION TEST RESULTS

i | | !
I n | |
|  PENDULUM VELOCITY | 21,78-22,22 FT/SECH 22,22 FT/SEC |
| | | l
l | ‘ [ |
| PEAK DEFLECTION | 1.7 INCHES MAX., | 1.46 INCHES |
i 1 ( |
! | 1 |
| FEAK RESISTIVE FORCE | 2,250, FOUNDS MAX.! 2054, FOUNDS |
| | 1 |
[ | | |
| INTERNAL HYSTERESIS | 50% - 70% i 56 2% |

ecmceon Ry P fholgo_____

TEST SUFERVISOR. . _uéé;JZQﬁiZ?égg___mm,_____

C-19 850520
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TRANSFORTATION RESEARCH CENTER OF QHIO

KNEE IMFACT TEST

FART 972

TEMFERATURE 72 F RELATIVE HUMIDITY 41 X

RIGHT KNEE

NHTSA NCA RKAOZ10 372 SN A0%9 R.KNEE IMF CAL 10
| | ] |
| TEST FARAMETER ! SFECIFICATION | TEST RESULTS |
! ] ! |
1 i | I
I  FRORE VELOCITY | 6.76 - 7.04 FT/SEC! 6.96 FT/SEC !
! I 1 !
I FEAK RKNEE IMPACT FORCE I 1850 - 2500 LES, | 1220,13 LES., |
| ] i I
! | i !
I DURATION AROQVE 1000 LES. | »=1.7 M5, ] 1.84 MS. I

TECHNICIAN.. Qé gt o e

TEST qUFERvIQOF\___. -/;Mz@ ___________

c-20 850520
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TRANSFORTATION RESEARUH CENTER 0OF (HIOQ

KNEE IMFPACT TEST

FART 572

TEMFERATURE 72 F RELATIVE HUMILDITY 41 %

LEFT KNEE

NHTSA NCA LKAOS10 572 GN A09 L,KNEE IMF CAL 10
| | | |
l TEST FARAMETER |  SFECIFICATION | TEST RESULTS |
| | | |
| | | |
|  FROKE VELOCITY | 6.76 - 7.04 FT/SECI 4.96 FY/SEC |
| | | |
|  FEAK KNEE IMFPACT FORCE | 1850 - 2500 LES., |  1980.55 LES. i
| i ' | |
| | | |
|  DURATION AROVE 1000 LES. | w=1.7 M8 | 1,83 MS. |

TEST SUPERUISOR__,éﬁkf;4é¢ZZTZZEa;z ___________

c-21 850520



APPENDIX D
RESTRAINT INSTRUCTION FROM OWNER'S MANUAL
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Headrests

Seat belts

— . — pa— —

10160v01

To raise the headrest. pull it up. To lower
it, press the lock release button and push
the headrest down. To move the headrest
forward, pull on the top.

Pullina the top of the headrest as far as it can
g will teturn it to the upright position
Adfust the top of the headrest so that it is
closest to the top of your ears, and lock it
into posstion. Do not drive with the head-
rests removed.

The headrest 1s most effective when it is

close 1u your head. Therefore. using a
cushion on the seatback 1s not recom-
mended

[

To fasten your belt, pufl it out of the
retractor and insert the tab into the
buckle.

You witl hear a chck when the tab locks into
the buckle Make sure that the connection 1s
secute and the belt s not twisted

The seat bell length automatically adjusts to
your size and the seat position
The retractor will lock the belt during a sud-

den stop or on impact. At other times you
can move around freely

T00 HIGH

10170-1

e

10170-23

Adjust the position of the lap and shoulder
belts.

Position the lap belt as low as possible on
your hips —not on your waist. Failure to do so
could increase the chance of injury due to
shiding under the lap belt during an accident

For your safety, do not place the shoulder
belt under your arm.

To release the belt, press the buckle-
release button and allow the belt to
retract.

If the belt does nat fully retract. pull 11 out
and check for kinks or twists Then make sure
that 1t remains untwisted as it retracts

Passenger’s belt —the belt will automaticaily
fock by fully extending the maximum length
of this belt and allowing to retract. Once set,
the belt will not extend again untit released
and fully retracted This feature 1s included
{or use with infant carner or child seat

Seat belt precautions

Toyota recommends that the driver® and
passengers in the vehicle be properly
restrained at all tmes with the seat belts pro-
vided. Fatlure to do so could increase the
chance of injury and/or the severity of injury
in accidents.

o Children. Do not allow the chiid to stand
up or kneel on the seat. and your child
must be restrained by the seat belt.

o Baby or small child. Use an infant carrier
or child seat which fits your vehicle See
information for the child restraint system
in this section

e Preghant woman. Toyota recommends
the use of a seat belt. Ask your doctor for
spectfic recommendations. The lap belt
should be waorn securely and as low as
possible over the hips and not on the
watst

® Injured person. Toyota recommends Lhe
use of a seat belt. Depending on the inju-
ry. however. lirst check with your doclor

e Only one person per belt. Do not use &
single belt lor (wo or mare people
children

tvizn
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