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FOREWORD

This document summarizes the research achieved under Contract No.
DOT-HS-7-01511, "Research Input for Computer Simulation of Automobile Collisions',
with National Highway Traffic Safety Administration, Y. 8. Department of
Transportation. Volume I summarizes previous existing experimental data from
staged collisions and presents plans for future data needs. The experimental
data generated in twelve staged collisions are reported in Volumes IT and IIT
of this document. Volume !I contains the experimental test data for Test No. 1
through No. 5. Volume III contains the test data for Test No. 6 through No. 12,
The reconstruction of these‘coliisions, using the CRASH and SMAC simulation pro-

grams, is reported in Volume [V of this document.

The Contract Technical Manager for Phase Il was Mr. Thomas Noga of

the National Highway Traffic Safety Administration.

The opinions and findings expressed in this publication are those of
the authors. and not necessarily those of the National Highway Traffic Safety
Administration.

This report has been reviewed and approved by:

Transportaticn Research Department
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1.0 INTRODUCTION

.Volumes II, III and IV contain the Phase II research effort conducted by
Calspan Corporation entitled "Research Input for Computer Simulation of
Automobile Collisions' (RICSAC) for the National Highway Traffic Administration
(NHTSA) under Contract No. DOT-HS-7-01511. The objective of this research is to
~further evaluate the validity and accuracy of both the Simulation Model of
Automobile Collision {SMAC) and the Calspan Reconstruction of Accident Specds
on the Highway (CRASH} computer programs. These two computer programs have heen
developed for the purpose of achieving uniformity in the method of reconstruction

and interpretation of the physical evidence in automoeblile accidents.,

The Phase I of this research proegram, which is reported in Volume I
of this document, summarizes the results of a detailed review of existing
experimental data from staged collisions which had been previously documented
and presents plans to meet future data needs in relation to computer simulations

for reconstructing highwav accidents.

The Phase II part of this program invalved the staging and documenta-
tion of twelve car-to-car collisions at Calspan's Vehicle Experimental Research
Facility (VERF). The staged collisions were performed on a 400 foot diameter

level asphalt surface with an average dry skid resistance value of 87.

The objective of the staged collisions in Phase 1! was to generate a
body of fully documented collisions which can be used to test reconstruction
techniques such as SMAC and CRASH and serve as training aids for accident investi-
gators. ‘the test plan for Phase II was focused on data gaps identified in Phase 1

and on accident types that have high occurrence rates.

2.0 TEST PLAN

In view of the program limitation to twelve staged colliisions, it was

necessary to choose a test matrix between (1} achieving single severity test

1 2Q-6057-V-4



results for a variety of vehicle size combinations or (2) obtaining response
data In similar impact configurations for more than one value of speed-change,
AV . The latter choice was selected as being more productive for achleving
meaningful measures of the accuracy of reconstructions. In recognition of the
current trend toward s=mallcr vehicle sizes, the test program contained inter-

mediate and subcompact catevorvies,

The twelve collision matrix contained two catepories of vehicle sizes,
five impact configurations and two values of AV for cach impact configuration.
Fach staged collision invelved an intermediate and a subcompact size vehicle

except for one test in which two intermediate vehicles were selected.

To insure the staged collisions are representative of real life
accidents both vehicles were in motion at impact cicept for the rear impact

configuration in which the struck vehicle was stationary.

The test matrix for the 12 staged collisions is presented in Table 2-1

and the five impact contigurations are shown in Figure 2-1.

Based on the findings of the Phase | Final Report, presented in
Volume I, "Research Input for Computer Simulation of Automobile Collisions,*
d test matrix was sclected for the twelve Phase I staged collisions. The test
matrix in Table 2-1 contains two of the most representative models of the cate-

gories of vehicle sizes, subcompact and intermediate., The impact conditions are

defined by impact velocity, heading angle and vehicle contact point. All vehicles

were 1974 models or newer.
2.1 Selection of Vehicle Speeds
The detailed =election of vehicle speeds was based on SMAC runs
that were performed prior to each staged collision with the goal of achieving
AV values for the struck vehicle of approximately 15 mph and 30 mph for the

two exposures in each collision configuration. The objective of the two severity

2 70-6057-V-4




TABLE 2-1

RICSAC-STAGED COLLISION

TEST MATRIX

!

TEST DATE VEHICLE MODEL IMPACT IMPACT CONTACT 1
NO . 1977-78 Vi Vo VEngé[Y CONFIGURATION A???

- (BULLET) (TARGET) (1)
] 11/3 Chevelle | Pinto 19.8 | D-Front/Side | Forward c.q.
2 11/18 Chevelle Pinto 31.5 Oblique-0ffset
3 4/18 Torine Pinto 21.2 B-Front-Rear 50% Offset
4 4/25 Torino Finto 38.7 Obligue-Offset
5 5/10 Torino Honda 39.7
6 5/22 Chevelle Rabbit 21.5 E-Front/Side Aft of c.q.
7 5/31 Chevelle Rabbit 29.1 Oblique-Offset
8 6/15 Chevelle Chevelle 20.7 C-Front/Side Forward c.g.
9 6/ 20 Honda Toring 21.2 Perpendicular
10 6/23 Honda Torino 33.3
11 /7 Vega Torino 20.4 A-Front/Front | 50% Offset
17 7/12 Vega Torino 31.5 Obligue-Cffset

Note: (1) For Impact Configuration and Contact Area see following Figure.

7Q-6057-V-4
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levels is to provide a basis for evaluating reconstruction accuracies over the
AV range likely to be encountered in applications. For example, in side
impact cases, data presented in Reference 2 indicate that approximately 90% of
the struck vehicles in the MDA files experience speed change of 30 mph or less
and, further, that approximately 13% of the struck vehicles experience speed
changes of 10 mph or less. Obviously, a realistic evaluation of application
accuracies for such cases must include consideration of the indicated severity

range,

2.2 Configuration Selections

A number of accident studics have included investigations of the
distribution of collision configurations (c¢.g., Reference 3). In all such
studies, frontal exposures have been found to rank tirst and side exposures

second.

In view of the substantial representation of frontal collisions in
the staged-collision data assemhled in Reference Iv and of the fact that most
collision configurations produce at least one frontal exposure, the selections
include seven side impacts, two frontal and three rear enders.  The two frontals
were offset and oblique with the objective of producing both partial frontal
contacts and yvaw rotations during the spinout trajectories to permit testing of

the corresponding aspects of reconstruction calculations,

Before conducting the scheduled staged ccllision, Calspan conducted
a demonstrational test with two older vehicles to check out our recently im-
proved towing and release system for oblique collisiuns with both vehicles in
motion. Two cameras documented the performance of the towing and release

mechanism of the towed vehicles.

.0 VEHICLE INSTRUMENT@TION AND PHOTOGRAPHIC COVERAGE

3.1 Vehicle Instrumenta&}gg_

L]

The selection and location of the vehicle Instrumentation wa$ based

on the objective of generating experimental data in support of continued updating

5 IQ-6057~V-4



and verification of the SMAL and CRASH computer programs. The Lnstrumentation
cutlined for this program was selected with the objective of defining a minimum
instrumentation package for use in future staged collisions related to accident

reconstruction.

The vehicle parameters selected for documentation included the follow-

ing items for each vehicle:

1. Acceleration - Three Components (XYZ)

. Linear Velocity

3. Angular Velocity {Yaw)

4, Sprung Mass Pitch, Rolland Yaw Angle

5. Wheel Anpgular Velocities (RPM)

6, Wheel Steer Angle

7. Vehiclie Trajectory During Contact and Spinout

8. NHTSA Crash Recorder

The selected standard vehicle instrumentation package is outlined in
Table 3-1.

A minimum of 13 accelerometers were mounted on-board each vehicle to
record acceleration components at six to seven stations on each vehicle as ocut-
lined in Table 3-1. At three locations triaxial (XYZ) packages were installed
in each vehicle, These locations provide acceleration data at several locations
between the front and the rear of the vehicle, All accelerometers were

"hard mounted" to the vehicle structure.

The front wheel steer angle time history was measured on each vehicle
by using a linear stroke potentiometer attached to the vehicle steering linkage,

The output was calibrated in terms of wheel steer angle. The steer angle data

f , 20-6057-V-4




TABLE 3-1

STANDARD VEHICLE INSTRUMENTATION PACKAGE

DATA CHANNELS
BULLET BULLET
VEHICLE ACCELERATION VEHICLE 1 VEHICLE 2

Compartment

Left Front Corner {xyz) 3 3

Left Rear Corner {(xyz) k¢

Right Rear Corner {(xyz) 3

Rear Deck {xyz) 3 3
Fire Wall {(xyz} 3 3
Front Bumper (x) 1
Door

Left Front y) 1

Right Front - upper (y) 1

Right Front - lower (y) 1
Vehicle Attitude Package

Pitch angle 1 1

Roll angle 1 1

Yaw angle 1 1

Yaw angle rate 1 1
Steer Angle 1 1
wheel Angular Velocity 3 3
Trajectory Marker

Front and Rear Axle 2 2
NHTSA Crash Recorder 1 1

TOTAL 24 26

On-Board Brake Package Yes ‘ Yes
Two Spherical Roof Targets Yes Yes
On-Board Cameras None Min. 2

¥
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provide information needed to analy:ze vehicle trajectories during and after

spinout,

Three or four wheel angular velocitios were measured on each vehicle,
No attempt was made to measure the wheel in dircet contact with the striking
vehicle because of the high probability of the transducer's destruction during
the impact. The individual wheel rotation (rpmi time history wis measured
with an electrical tachometer driven by (he angular rotation of the wheel.
A flexible speedometer cable attached to the wheol! hub was used to drive the
tachometer mounted inside the vehicle. The flesible drive accommodates whecl
steer angle and suspension deflection. Each tachometer was calibrated using
a synchronous motor drive unit. This data provides direct measurements of the
extent of individual wheel lock-up and braking action which occurs before and

during the spinout phase of the collision.

The time history of the change in vehicle yaw, pitch and roll angles
and yaw rate were recorded in both the bullet and target vehicles. A pair of
two-degree-of-freedom, free pyroscopes and a rate gyro were mounted to measure
the sprung mass attitude change of the vehicle axes with respect to a space-
fixed reference axis system. The gyros, together with the solid state cperationa]
amplifiers were contained in a compuct package capuble of operating under an

impact environment of over 10 g's.

Special attention was given to their oricentation so as to minimize
"contamination' of the signals due to cross-coupling effects of combined
motions. One gyro was used in a vertical mode {spin axls paraliel to vehicle
vertical or I axis) with the inner gimbal (axis athwartwise)measuring pitching
and the outer gimbal measuring roll motions. The other gyro has its spin axis
aligned parallel to the longitudinal axis of the vchicle for measuring heading
angle. With the gyros so oriented, the gimhal pickoff signals are direct
measurements of the angular ceoordinates of the sprung mass relative to the
space-fixed axis system, except for yaw. The "contamination” of thé yaw

signal 1s considered minor because of the small magnitudes of the pitching and

8 20-6057-V-4




rolling motions.
Vehicle Trajectory Marker

One of the more important data items requiring special attention was
the documentation of the vehicle trajectories during vehicle interaction and
spinout. The more traditional method to record the vehicle trajectory has
been the use of several high-speed motion picture cameras located overhead on
towers with supporting ground cameras at eye level height. To cover the com-
plete event where major spinout occurs (in different directions) requires a
rather large battery of cameras with overlapping field of views. Using several
cameras to record the vehicle trajectory requires major effort in film analysis
to establish a true trajectory. Parralax corrections within the field of view
are a major concern requiring special procedures to minimize this error before

an X-Y plot of trajectories can be obtained.

Based on the limitations and problems associated with the camera
method for obtaining trajectories, Calspan designed and fabricated a special
vehicle trajectory marker which proved tc be a more direct method requiring
considerably less effort in data analysis tc obtain the desired X-Y plots.

This method sprayed a liguid from the vehicle on to the surface leaving a trail
to identify the path of the vehicle at two locations on the vehicle. To achieve
this we used the airliess paint gun principle, where high pressure air drives the
fluid at high velocity from the nozzle without mixing with the fluid. We
positioned the spray nozzle near the in-board side of the tire approximately

i inch from the roadway. The two nozzles were attached to the unsprung structure
of the vehicle so that suspension deflections would not change the elevation or
tocation of the nozzle end. The liquid {colored water) under high pressure con-

tacted the roadway surface in milliseconds after leaving the nozzle end.

The location and small quantity of water paint on the roadway did not
affect the roadway coefficient of friction. We installed two nozzles on each
vehicle, one at the front and rear wheels to define the complete vehicle tra-

ectory. The operation of the trajectory marker was controlled by a2 solenoid

a Z0-6057-V-4



valve actuated by a contuct switch before impact.

Crash Recorder - NHTSA

All vehicles except in Test | were cquipped with a Teledyne Ceotech
Crash Recorder furnished by NHUTSA. Tuble 3-2 lists the serial numbers of the
crash recorder used in the vehicles on the respective tests. The recorders
were installed under the front seat. Data from the on-board recorder can he

correlated with the experimental test and the simulation results,

All recorders have been forwarded to NMITSA for their analysis.

Vehicle Doty beduction

The ocutputs from the transducers mounted on the vehiicles are fed to
{

signal conditioning and amplification equipment also mounted on-hoard. The
amplified signals are then carvied from the vehicles to remote recording station
via a multi-channel umbilical cabic and recorded on 14 channel FM tape recorders
ALl the data recorded on this analogue tape is then converted to a digital out-
put using a digital dats reduction system. This s¥stem also has a number of
software options which may be selected to obtain velocity and displacement by
integration of the accelerations and to provide plots of all three parameters
as a function of time. The measured accelerations (X,Y,2) of each location
were integrated to obtain velocity and displacement data. For the application
of these data, See Section 1.0 in Velume IV of this document.

In addition to the time-history data from each transducer, the
following c¢rash test performance data was cumputer processed on selected channels

amd inacluded in this report.

1. Vehicle Acceleration Time Histurics

2. Vehicle Velocity Time flistories

3. Vehicle Displacement Time Histories .
4, ITriaxial Acceleration Resultant Time Histories

5. Vehicle Acceleration VS Displacements

Lo 2G-60657-V-4



TABLE 3-2

NHTSA ON-BOARD CRASH RECORDERS - Teledyne Geotech Mode! 35500

Test No.
11/3/77

Test No.
11/18/77

Test No.
4/18/78

Test No.
4/25/78

Test No.
4/10/78

Test No.
5/22/18

Test No.
5/31/78

Test No.
6/15/78

Test No.
6/20/78

Test No.
6/23/78

Test No.
7/7/78

Test No.
7/12/78

Spare

Spare

i

10

12

Car 1
Car ¢

Car 1
Car 2

Car |
Car 2

Car 1
Car 2

Car 1}
Car 2

Car 1
Car

—

Car
Car 2

Car
Car ¢

Car 1
Car 2

Car 1
Car ¢

Car
Car

NG —

Car 1
Car 2

Chevelle
Pinto

Chevelie
Pinta

Torino
Pinto

Terino
Pinto

Torino
Honda

Chevelle

2 Rabbit

Chevelle
Rabbit

Honda
Chevelle

Honda
Terino

Honda
Torino

Terino
Vega

Toring
Vega

Serial No.

N.A.
N.A.

1312
1326

1304
1349

1268
1273

1628
1640

1310
1222

1674
1225

1264
1643

1210
1223

1233
1348

1280
1219

1229
1206

1224

1632



5.2 Photographic Coverage

S5tiil Phetographs

The following are twvpical pre-test photographs obtained using a

standard press camera (4" x 5" negative) with black and white film.

. Side view - both sides, both cars.

2. Front view - both cars.

3. Rear view - both cars,

4. Interior view to show dummy positioning (both sides).
5. On-board instrumentation pachages.

&, Selected views of transducers.

7. Underside - both cars.

8. Overall test site viewed from camera tower.

Likewise, the following post-test photographs were obtained using a

standard press camera (4" x 5" negative) with black and white filnm.

1. Side view - both sides, both cars.

2. Front view - both cars.

3 Rear view - both cars.

4 Right front three-quarter view - both CaTs.

5. Left front three-quarter view - both cars,

6 Right rear three-quarter view - both cars,

7 Left rear threc-quarter view - hoth cars,

8 Interior view showing post-test dummy positions

(both sides).

5. Underside - both cars.
Lo, Selected views showing details of vehicle damage

1. Overall test site viewed from camera tower show-
ing vehicle positions.

12. Overall test site viewed perpendicular to test
track showing vehicloe positions,

13, Overall test site viewed paraliel to test track

showing vehiele pusitions,

12 ZQ-6057-V-4




High Speed Photography

A minimum of 10 high speed data cameras (16 mm) were used to rhoto-

graph the event for each test. Cameras were stationed on the ground at gye

level elevation. and cameras were located on portablie towers. All 16 mm data

cameras used ¢oler film,

All high speed cameras were controlled by timing equipment in
Calspan's photo-instrumentation control van. This control unit provides over-

2ll control of camera-event sychronization and time coding of film.

Vehicle impact time (time = 0) was established by a common photo-
flash which was recorded by all data cameras. The time zero event was actuated
by a pressure contact switch positioned on the contact surface of one of the

vehicles. This same event mark was coded electronically on all data recording
equipment,

Since the spinout phase of the collision Jdoes not require the detailed
analysis that the actual collision phase reyuires, i.e., the 1000 fps coverage
is needed to adequately define the transient collision interface, the cameras

filming the spinout ran at approximately 400 fps. Note that this is consistent

with the usual practice in running the SMAC simulation program where a 5 ms time

interval specified for the pre-collision and spinout phases is reduced to a 1 ms
interval for the collision phase.

Documentary Photogr&phy

Two 16 mm motion picture cameras (24 fps) provided the following

ninimum coverage of the test.

;
a\.
E
¥
v

13 ZQ-6057-V-4




® Pre-test vehicle conditions including instrumentation,

dummy positicns and vehicle details.

® Planning scenes, tracking vehicles before, during and

after impact (one camera on each vehicle).

® Post-test vehicle conditions including damaged areas,

dummy positions and special details of interest.

3.3 Dummigéﬁ—wfart 572

Twe anthropomorphic Part 572 test dummies (50 percentile male)
furnished by NHTSA were positioned in the front seat of both vehicles. For
indications of dummy contact areas within the compartment, colored chalk was
applied to the dummies using a different color for each dummy. The two
dummies in the bullet car (V-1) were restrained with the vehicle-equipped seat
belt systems and they were uninstrumented in this program except for Tests Nos.
11 and 12.

The establishment of occupant injury criteria data was not con-
sidered a major obective of this research program; therefore, fully instru-
mented Part 572 test dummies were only provided in the target vehicle (V-2).
Lxcept for the two front-to-front collisions (Test 11 § 12), all the dummies
in the target vehicle (V-2) were unrestrained. All the occupant injury data
measurements and on-hoard camera coverage were sponsored by the Occupant

Packaging Branch of NHTSA, on a piggyback arrangement with the present program,

Pummy instrumentation included the following channels of data:

1. Head Acceleration - XyzZ
2. Chest Acceleration - XyzZ
3. Pelvic Acceleration - Y
4. Femur Loads - L &R «

11 ZQ-6057-V-4




The direction of the dummy velocity vector within the vehicle during
the collision is important in accident reconstruction. The basic dummy tra-
jectories were documented with a minimum of two on-board data cameras in each
target vehicle. The on-board cameras were mounted on the outside door panels
with a special lightweight bracket, the rcar deck behind the rear seat and on
the roof. This on-board camera coverige recorded dummy kinematics, general seat
beit and seat performance, and compartment interior arcas associated with dummy

contacts. The on-board cameras operate at a neminal [,000 frames per second.

The vehicle interior (excluding glazing) was sprayed with a coat of
white latex paint as a means to improve photographic coverage of the dummies.
A coating of dyed chalk solution was applied to interior surfaces which are
likely to be contacted by cccupant head and chest segments. Such surfaces in-
cluded the instrument panel, windshield header, lower dash panel (knee bar),
and steering control. Some compartment interior lighting using long duration
flash buibs was provided to improve on-beard photographic coverage. The
dummies were thoroughly inspected after each crash and refurbished as necessary

in accordance with standard procedures,

4.0 VEHICLE AND TEST SITL PREPARATION

The following vehicle and site preparations were completed before

the vehicles were transported to the test site:

15 7G-6057-V-4




4.1 Venicle Inspecg}gp

A receiving inspection of all test vehicles was performed to deter-

mine the status and condition of the following items.

® Exterior panels
+ 8 Frame and suspension structure
& Door hinges and latches
# Steering column and dash panel
® Olazing
) Steering control and linkages
] Brake systen
® Fuel system components
® Seats and seat anchorages
@ Restraint systems
® Fuel tanks were drained and half-filled

with steddard solvent to simulate on-board fuel.

The vehicle towing and guide rollers assemhly were attached to 3

suitable structure under the front of the vehicle.

Each test vehicle was checked before conducting the test to demon-

strate proper tracking (wheot dalignment) of the vehicle when under tow,

16 7Q-6057-V-4



4.2 Photographic Markings, Dimensions

Two spherical targets were mounted on the roof of each vehicle to aid
;Janaiysis of the overhead film coverage; this technique has proven very success-
Eful where x, y and angular displacements are to be measured from a film analysis,
'Qach vehicle had contrasting colors for ease of analysis and grids were placed

M the vehicles using checkered tape of 1 inch gradations positioned to help
delineate the collisi;n interface between the two vehicles. Typical vehicle

1arkings and targets for photographic analysis are shown in Figure 4-1.

4.3 Vehicle Test Weight

The test weight of each vehicle was obtained by placing vehicle scales

under each wheel. The vehicle longitudinal center of gravity was calculated from

“hese weights. All tires were inflated to manufacturer's specifications. Ride
ieight and weight of each wheel was measured with all equipment and dummies

;an—board.

4.4 Vehicle Test Preparation

The following vehicle preparation items were performed on all test
rehicles:

L. Drain fuel tank and add approximately one-half tank of water
colored with red dvye.

2. Orain radiator and battery and fill! with water.
3. Drain all oil base liquids except power steering fluid.
4, Assure all original equipment and accessories remain

in vehicle,
5. Install specified instrumentation.

6. Install specified on-board camera system including in-

terior photographic liphts.

17 ZQ-6057-V-4
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7. Install on-board vehicle braking package.

8. Paint vehicle interior flat white for improved on-

hoard photographic coverage.
9. Paint rotational marker on all four wheels.

10. Stencil test number and project identificaticon number

on poth sides and roof of vehicle.

il. Secure vehicle photographic targets and checkered tape.
12. Install zero time impact flash system.
13. Position two dummies (Part 572, 50%) in the front seat

and secure seat belt system per FMVSS No. 208 specifica-
tions when applicable.
14. Coat the steering wheel assembly, instrument panel, knee

contact panel, windshield and door frame header with con-

trasting dyed chalk solution.

i5. Inflate all tires to manufacturer's specified air

pressure.
16." Install instrumentation and camera umbilical cable fixture.
17. Install towing and guidance hardware.

18, Weigh and ballast vehicle to the reguired weight after all

equipment and dummies are on board.
15. Calculate vehicle center of gravity and c.g. targets.

20. Install spherical roof target fixture with the forward

sphere on the vehicle c.g. station.
4.5 Test Site Preparation

The following test site preparation items were performed:

1. Layout and secure guidance rail system for specified

collision configuration.

2. Locate and check pul!l cable pulleys required for specified

collision.
19 Z0-6057-V-4



3. Clean roadway szurface at impact and spinout area.

4, Lay out (Cable Tow System,
5. Position overhead camera towers and record location.
6, Locate ground camera stations and record location.,
. 7. Locate stadium poles and ground markers and record
location.
8. Secure pull cable release block for both vehicles.
9. Lecate two timing clocks (50 msec/rev.) for maximum

camera coverape,

10. Locate additional ground based zero time flash units

for field of view by all data cameras.

il Position speed trap for recording striking vehicle

impact veloclty.

4.6 Recording The Scene Data
To insure tnat each staged collision is documented thoroughly,
the scene was investigated by Calspan's professional accident investigators.
The following items wevre measured and the standard Collision Performance and

[njury Report Form were cowmpleted by Calspan investigators.

i. Pre-impact skid marks or scutf marks for each wheel
position - hoth vehicles.
2. At~impact position of each wheel - both vehicles.

3. Point of impact.

4, Final rest position of cach wheel - both vehicles.
5, Gouges and scratches in the pavement surfaces.

&, Liquid spills and run-offs.

7. Debris, inciuding directional dispersal.

20 2Q-6057-V-4



S

®each test:
1

8. Skid marks, scuff marks, etc.

9. Vehicle trajectory (paint trail).

i. Accident schematic

2. Vehicle crush schematics L, € and D dimensions

plus vehicle damage rating (CBC).

3. Scene and vehicle photographs {35 mm colored

slides).

(Slides available under separate document)

4, Occupant contact data.

. 5.0 Stuged Collisions Test Data

The following scene data are presented in this final report tor

All the experimental test data and supporting information for the

welve staged collisions is published in two volumes in this document. In

addition, two copies of the edited 15 mm colored motion picture film coverage

ind 35 mm colored slides for each staged collision were transmitted to NHTSA

to support the documentation of these experimental tests.

The following information and data for each staged collision is pre-

ented in this document:

® @

Test Description

Accident Scene Schematic

Test Data Summary

Car No. 1 - Vehicle Data

Car No. 1 - Vehicle Crush Data

Car No. 1 - Occupant Contact Data

ponm
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Car No. 2 Vehicle Data
Car No. 2 Vehicle Crush Data
Car No. 2 - Occupant Contact Data

Photagraphs - Pre- and Post Vehicle
Exterior

Photographs - Pre- and Post Vehicle
Interior

Car No. ! - Vehicle Instrumentation
Layout

Car No. 2 - Vehicle Tnstrumentation
Lavout

Vehicle Test Weiphts - Car No. | and

Car No. .
Camera Site location

Camera Data Log

Vehvictie wWheel Response Dats - Car No.
and Car MNe. 2

Vehicle Attitude bata - Car No. 1 and
Car No. 2

Car No. | - Response Time Histories
Left Front Corner
Right Rear Corner
Firewall
Rear Deck
Front Bumper (X}
Acceleration XY2Z Components
Velocity XYZ Components
Displacement XYZ Components

Acceleration Resultant

Car No, 2 - Hesponse Time Histories
Left Front Corner
Left Rear Corner
Firewall

Rear Dok

1
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Right Front
Right Front Door (Side Impact Only)

Left Front Door (Side Impact Only)
Acceleration XYI Components
Velocity XYZ Components
Pisplacement XYZ Components
Acceleration Resultant

5hmmy Injury Criteria Values - Driver and
Front Passenger

Dummy Response Time Histories - Driver and
Front Passenger

Head Acceleration XYZ Components
Head Resultant

Head Severity Index

Chest Acceleration XYZ Components
Chest Resultant

Chest Velocity XYZ Components
Chest Misplacement XYZ Components
Chest Severity Index

Femur Loads lLeft and Right

Pelvic Acceleration Y Component
(Side Impact Only)

Poelvic Velocity

Felvice Displacement

f )
(ol
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TEST NO. 1

RICSAC STAGED COLLISION

FRONT-TC-SIDE
OBLIQUE - OFFSET

CHEVELLE/PINTO

VELOCITY 19.8 MPH
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7.0 RICSAC STAGED COLLISION - TEST NO. |

EXPERIMENTAL RESULTS

Test Description

This staged collision involved a 1974 Chevrolet Chevelle Malibu (V-1)
striking a 1974 Ford Pinto (V-2) on the right side (front section) at an obligue
angle of 60 degrees as shown in Figure 7-1. The impact velocity of both vehicles
was 19.8 mph. The vehicle test weights were 4460 and 3110 pounds for the
Chevelle and Pinto, respectively. £Each vehicle had two Part 572 test dummies
{50 percentile) seated in the front seat. The dummies in the Pinto were
instrumented according to FMYSS 208 and were unrestrained. In the Chevelle

the dummies ware uninstrumented and were restrained with seat helts.

The Chevelle was equipped with automatic transmission, power steering
and power brakes. The Pinto had manual transmission, steering and standard
brakes. The accident was staged with both transmissions in drive position,
brakes off and the engines not running. During the collision no steering
control iﬂputé or vehicle braking was applied. The roadway was dry with skid
resistance value of 87.

Approximately one car length before impact the vehicle tow cable was
reteased and the vehicle guide rail was terminated. At this point in time and
during the collision both vehicles are free bodies with no constraints except
the normal collision forces and reactions encountered in this type of car-to-
car collision. During the coilision event no observed tow cable or instrumentatior

cable interference with the moving vehicles was noted.

7.2 7Q-6057-V~4
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ACCIDENT SCHEMATIC

VEHICLES:

No. 1 - 1974 CHEVROLET CHEVELLE MALIBU
No. 2 - 1974 FORD PINTO

B S
52 &0
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r Al :
2 X
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// o - - 1-
, N
. A'; "
h Y i;“ “
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«
&,
Y
S

‘ 0 3 10
ScAlLE ~F T

Figure 7-1. TEST NO. 1 - RICSAC ACCIDENT SCHEMATIC
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CRASH TEST SUMMARY

1
TEST NO. PROJECT RICSAC
DATE 11-3-77 TIME 15:32 Temp, /17
TEST CONDITION Car to Car, Side Oblique Offset
VEHICLE NO. 1 1974 Chevrolet Chevelle
VEHICLE NO. 2 1974 Ford Pintu
VEH. NO. 1 VEH. NO. 2
TEST WEIGHT (ibs) o Aes0 3110
. 120 0
IMPACT ANGLE {deg) o
IMPACT VELOCITY (mph} " _15.85 19.85
MAX. CRUSH (i} _14.8 12
MAX. INTRUSIGN (in) . )
DUMMIES VEH. NO. 1 VEH. NO. Z
TYPE Part 572, thbrid I] Part 572, Hybrid 11
LOCATION Driver {(Li) . Passenger (RF) briver {(LF), Passenpger [RF)
NUMBER OF DATA CHANNELS Lo
NUMBER OF HIGH SPEED CAMERAS . g

"WITH RESPECT TO TOW TRACK CENTERLINE
""SPEED TRAP MEASUREMENT {+0.5% ACCURACY)

7-4 7Q-6057-V-4



B 3 R e

EAM YEAR MONTH DAY  SEWQUENCT]

TEST NO. 1 - CAR NO. 1 b i —
VEHICLE DATA

P

Vehicle data not collected., Reason?

Vehicle No. 1, 14-15 No. of VIN Characters _1 3
16-221 VIN (Left Justify, Omit Production Numbers) 1 L 2 9 H 4 1
3.27] Make/Model (CPIR Code) CHEVROLET CHEVELLE MALIBU — .
1-32] Mileage (Odometer Reading) 99998 = 99998 mi. or more -
33-34| Model Year 99959 = Unknown 74
-36} BODY STYLE
Aytomobiles Trucks Other
Passenger Car (;;) 4 DR Van - Passenger 05 School Bus 11
Stationwagon 2 - Cargo 06 Other Bus 12
Convertible 03 Multi-Purpose 07 Motoreycle 13
Car, pickup body 04 Pickup 08 Other Body Style 98
{e.g., E1l Camino, Straight Truck 09 Unknown 99
Ranchero, etc.) Tractor-Trailer 10
VEHICLE WEIGHT 43  TOWING ANOTHER VEHICLE
17.30] Curb 20 3.8 0 _&8 Yes i
i-42| Occupant and Cargo Only ’ 0__0 No
B P £ - Unknown 9
VEHICLE DAMAGE
Object Veh. Impact
Contacted cnc No. No.
sd-54p (1) 0 1 ¢ 114 E Z E Wi {_2 1. (1) = Highest
t6_65] (2) Severity
e B R S — — {Estimated AV}
3 R R R o .
4y  _ I P B . L
66 | VEHICLE TOWED FROM SCENE Yes 1
No s
Unknown 9
67 BOURCE OF VEHICLE DATA 68 VEHICLE INSPECTION
Inspection at Hepair or Tow Not Inspected 0
Fucility 1 Inspected on First Visit 1
lnspection at Person's Home 2 Actual Number of Locations
Inspection at Scene 3 Vislited 2
Not Inspected (Photos or (Including Follow-Ups to 3
Repair Data) 4 Same Location) 4
Not Inspected. Reason. 2
; 7
Unknown ¥ 8 or More 8
Unknown 9
69 APPLICABLE VEHICLE Yeas 1
Ko 2
NOTE: COLUMN NUMBERS FROM THE SUMMARY VEHICLE DATA FORM ARE LISTED

77

ON THE LEFT IN THIS FORM TO SIMPLIPY TRANSFER OF DATA,

7-5 ZQ-6057-V-4



Figure 7-2
VEHICLE CRUSH SCHEMATIC
TEST NO. 1 - CAR NO. 1T

IAMACT

;’?‘iﬁ‘fé.'?.ﬁ?ﬂﬁ?{ ‘L WHEEL STEER ANGLES*
WHTLELS TOCKED BY DAMAGE - — j~‘~} | {For locked front wheels or dis
' . 'fw‘mf::i:ﬁffﬁf placed rear axles only)
ez K | } : RE Y
LE 2 LE -:
. \& ; _ Within * §°
LR 2 LR :
1 You, 2 No, % NAL Y tnk.
e e
s
K,
'
- - k
(%]
4
O
v} |
Z
E AR
8 | -
«
z
L]
x
[&]
. 4
=
&
Y
_..___._...*___._._.._
@ coruéR
%" (C6)
Impact i Ci C2 C3 C4 CS C6 D+
Number .
I3 ~ & & r - ’ »
! Hé i’ 55 7 /0.2 2.4 48" 143
pi
3
4
| NOTE:  WiTASURE Cz TO €, FROM:  DRIVER TO PASSENGER SIDE IN FRONT OR REAR
2/ e ___IMPACTS: REAR TO FRONT IN SIDE IMPACTS

O
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o M

" VEHICLE INTERIOR

TGP T Wﬁwwx,&wm:—x & m‘{“ﬂs S/’*nwiﬂ ‘m i & P ‘a -i'« E

Figure 7-3

OCCUPANT CONTACT DATA
TEST NG, 1 - CAR NO. 1

CHEVELLE
Occupant Contacts LALYELLE

Instrument
.
. \YZC:j}S;:T???L1
J/ \ .

Dashpanel

ars

12 -—mmnik
| / , ,

Pas‘-“n?r
Kaceconback

——— —— i — -

Sketch controls in appropriate positions, if contacted. Sketch all
occupant contact points and code on next two pages. Dash lines indi-
cate center of instrument panel-windshield area and top of panel for
measurement purposes.

70- 6057V -4
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ASLE A2
1 - CAR NO. 2
VEHICLE DATA

[TEAM  YEAR MONTH DAY

Veliicle data not collected. Reason?
Veliicle No, 2. 14-15 No. of VIN Characters 1
16-22{ VIN (heft Justify, Omit Production Numbers) 4T _hi.ﬂg___;&‘bg .
23-27] Make/Model (CPIR Code)  FORD_PINTO —_—
28-32{ Milcage (Odometer Reading) 99998 = 99698 mi. or more e
Gaaag =
13.34] Model Year 9994 Unknown __Z__iu
35-36] BODY STYLE
Automobiles Trucks . Other
Passenger Car Viar - Passenger 05 School Bus 11
Stutionwagon b - Cargo 06 Other Bus 12
Convertibie n3 Multi-Purpose 07 Motorcycle 13
Car, pickup body 04 Pickup 08 ~Gther Body Style 98
{e.g., El Lamino, Straight Truck 09 Unknown 95
Ranchero, etc.) Tractor-Trailer 10
VEHICLE WEIGHT p 5 . 43  TOWING ANOTHER VEHICLE
37.30 Curb - S .4_ ._‘?L_ Yes - 1
. X , 0 0 No 2
40-42 Occupant and Carge Only . o M Y Unknown o
VEHTCLE DAMAGE
Object Veh. Impact
Contacted e No. ~_No.
14-543 (1) _EL.ﬂé% A 1y R D_E_ W 3 A 1 (1} = Highest
55-65| (2) Severity
T T T T T e e e B — {(Estimated AV
Gy SO S B e
4y I R B - _
66 |VEIHICLE TOWED FROM SCENE Yes !
No 2
L Unknown 9
67 BOURCE OF VEHICLE DATA 68 VEHICLE TNSPECTION
[nspection at Repair or Tow Not Inspected 0
Facility 1 Inspected on First Visit 1
Inspection at Perscn's lome 2 Actual Number of ‘Locations
Inspection at Scene 3 Visited 2
Not Inspected (Photos or {Including Follow-Ups to 3
Repair Data) a4 Same Location) 4
Not Tnspected. Reason, >
i 6
e 5 7
Unknown gl B or More 8
Unkncwn g
69 APPLICABLE VEHICLE Yes 1
No 2
NOTE:  COLUMN NUMBERS FROM THE SUMMARY VEHICLE DATA FORM ARE LISTHD
ON THE LEFT IN THIS FORM TO S$IMPLIFY TRANSFER OF DATA.
2177 - T ILg T
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Figqure 7-4
VEHICLE CRUSH SCHEMATIC
TEST NO. ¢ - CAR NO. 2

[ FEUOE DESCRIPTION WHEEL STEER ANGLES*
-] Nlli-\%:i‘l,‘f-}‘ E‘(}.(‘:K_i:;“, BY,J}M@CF (For locked front wheels or dis
placed rear axles oniv)
It - e+
T RF*
L
oz (A
- 2R i Within ! &
W LR
[ | ves. 2 No, 8 NA, 9tnk.
e ]
Ty
[ el
¥
S S
I 1
w
z
]
Bir—
HE
o 2
Y o ﬁ;
- -
' <
[2Y] g
cau T
et s)
4 ;
3 4
5 o
& o~
; 2
_-_.__V*—‘—-—
4
{mvﬁcr [ C, e, e, < Cq C, D+
Number
SR T B e 12 106 | (/.8 9 4.1 #21.%
2
3
4

NOTF:  MEASURE Cl TO C( FROM:  DRIVER TO PASSENGER SIDE IN FRONT OR REAR
2/77 e IMPACTS: REAR TO FRONT TN STDE IMPACTS
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Figure >3

OCCUPANT CONTACT DATA
TEST NO. 7 - CAR NC. 2

VEHICLE [NTERIOR

PINTO
Occupant Contacts
7
;
(‘H Instrument
(e
Lower Leg  Dashpanel
Contact
Driver and Passenger
Head Contact on j
Headliner
Head Contact Head Contact on
| (Driver) Upper, Forward

Edge of Window
Driver Head Contact

-
18 '
| //;{)\\_

A 8
yd [
- 3M Several
\ Possible
Possible Hand Contacts

Possible Lower

Contact Leg-Driver

(Driver Lower Leq
{Passenger)
Driver's Foot

to Brake Pedal

Sketch controls in appropriate positions, if contacted. Sketch all occupant
contact points and code on next two pages. Dash lines indicate center of
instrument panel-windshield area and top of panel for measurement purposes.

2/77 7-10
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RIGHT REAR
//‘PAINT NOZTLE

—-—._""T"'"\___
~v(“—“*“”£
l } -@ l 5 o
2 e 2” T
IGYRO I
{ , 2 | L
-d 'PKG, !
| W |
; 0
C 1T -
>
LEFT FRONT
PAINT NOZZLE
i i

35qu«p——f5qt—mm4v
‘\ +

REFERENCE
PLANE

f
Ny PAINT NOZZLE

- "
VAINT NOZZLE

Figure 7-11  VEHICLE INSTRUMENTATION LOCATIONS

CAR NO. | - 1974 CHEVELLE - TEST NO.
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TABLE 7-5
VEHICLE TEST WEIGHTS - TEST nNO. )

BULLET VEHICLE

CAR 1 - _ 1974 CHEVROLET CHEVELLE

Left Front 1290 qps, Left Rear 1040 1,

Right Front 1320 1ps. Right Rear 1000 1bs.

Total Front 610 1ps, Total Rear 2040 1ps.

Total Weight = 2610 1pg. ¥ 2040 1ps, = 4650 |ps,

Wheel Base 116 g,

CQFW = 2040 1bs. 116 in, = 50.89 in.
Ibs,

TARGET VEHICLE
CAR 2 - 1974 FORD PINTO

Left Front 810  1ps. Left Rear 790 ibs.
Right Front /80 1ps, Right Rear 730 1ps,
Total Front 1590 1ps. Total Rear 1520 1ps.
Total Weight = 1590 1bs. + 1520 1bs. = 3110 1Ibs.
Wheel Base 93.5  in,

3170 1bs.
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TABLE /-6

DATA CAMERA LOG

PROJECT - RICSAC TEST NG, 1

DATE: November 3, 1977
CAMERA NO. LOCATION TYPE LENS (mm) SPEED (fps}

3 NORTH PHOTOSONIC 50 MM 550

2 NCRTHWEST PHOTOSONIC 35 MM 500

1 WEST PHOTOSONIC 50 MM -400

4 NORTHEAST PHOTOSONIC 25 MM 500

5 TOWER 45 PHOTOSGNIC 13 MM 400

6 TOWER CLOSE PHOTOSONIC 13 MM 300

7 TOWER WIDE PHOTGSONIC 8 MM 500

B 0. B. ROOF PASS. STALEX 8 MM 1000

9 0. B. ROOF DRIVER STALEX 8 MM 200

NOTE:

1.

CAMERAS ARE LISTED ACCORDING TC SPLICING SEQUENCE OF FILM,

REAL TIME MOVIE FILM COVERAGE OF PRE- AND POST-CRASH AND
CRASH EVENT ARE SPLICED AT START AND END OF FILM (24 fps).

FOR CAMERA LOCATIONS AND DISTANCE TO SUBJECT SEE FIGURE

Tez2 Z0-~6057-V-4
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RICSAC TEST NO.
VEHICLE RESPONSES

CAR NO. 1 CHEVELL:

DATA PLOTS

ACCELERATION TIME HISTORIES
VELOCITY TIME HISTORIES
DISPLACEMENT TIME HISTORIES

ACCELERATION VS DISPLACEMENT

FILTER CLASS 80
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|

MAXIMUM ACCELERATION ("6~ ¥
HEAD CHESY PELVIS
x 1 ov z R X Y Z R X ¥ z R
DUMMY (11 Loe |, o e . csl 2o 74 L 8.8
OUMMY () Log gl 20 20 leo | s.5|-16 |18.4 .00, 8
DUMMY (3}
DUMMY [4)
MAXIMUM EORCE-FEMUR LOAD {L8S) DUMMY
RIGHT FEMUR LEFT FEMUR LOCATION
bummy (1) 475 90 é‘iiie;éi?t Dr.
DUMAMY (2} Q 24 Right Frontg
Passoangpor
DUMMY (3}
DUMMY (4) )
MAXIMUM FORCE-SEAT BELTS LOADS {LBS)
SHOULDER STRAP LAP STRAP LAP STHRAP
UPPER BELT LOAD RIGHT BELT LOAD LEFT BELT LOAD
DUMMY (1}
DUMMY (2)
DUMMY (3}
pummv @ | 1 )
HEAD INJURY CIUTERIA®" SEVERITY INDEX
AVE. ACC. {g)
HIC ty (SEC) 15 {SEC) (7O, HEAD CHEST
DUMMY (1) 143 148 . 225 20.4 320 1700
DuMMY (2] 89.2 107 182 17.0 280 63
DUMMY {3) : o
DUMMY {4} -

*DEFINED ASEXCEEDING 0.003 SEC.DURATION
PeAS DEFINED IN FMVES NO. 208
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TEST NO. 2

RICSAC STAGED COLLISION

FRONT-TO-SIDE
OBLIQUE - OFFSET

CHEVELLE/PINTC

VELGCITY 31.5 MPH

I0-B05T-Ved



=

§.0 RICSAC STAGED COLLISION - TEST ND. 2

EXPERIMENTAL RESULTS

Test Description

This staged collision involved a 1974 Chevrolet Chevelle Malibu {(Vv-1)
striking a 1974 Ford Pinto (V-2) on the right side {front section) at an
obligue angle of 60 degrees as shown in Figure 8-1. The impact velocity of both
venicles was 31.5 mph. The vehicle test weights were 4710 and 3260 pounds for
the Chevelle and Pinto, respectively. Each vehicle had two Part 572 test
dummies (50 percentile) seated in the front seat. The dummies in the Pinto
were instrumented according to FMVSS 208 and were unrestrained. In the Chevelle

the dummies were uninstrumented and were restrained with seat belts,

The Chevelle was ecuipped with automatic -transmission, power steering
and power brakes. The Pinto had manua) transmission, steering and standard 7
brakes. The accident was staged with both transmissions in drive position,
brakes off and the engine not running.  During the ccllision no steering control
inputs or vehicle braking was applied. The roadway was dry with skid resistance
vatuye of 87,

Approximately one car length befare impact the vehicle tow cable was
released and the vehicle quide rail was terminated. At this point in time and
during the collision both vehicles are frea bodies with no constraints except

the normai collision forces and reactions encountered in this type of car-to-

car coilision. During the collision event no cbserved tow cable or instrumentation

cable interference with the moving vehicles was noted.

Because the extensive compartment intrusion by the Chevelle major
roof deformation occurred on the Pinto caused the roof mounted cameras to
change orientation, thereby reducing onboard camera coverage of the dummy
kirematics.

£n

2Q-6057-V-4



ICCTIDENT SCHEMATIC

VERICLES:

No. 1 - 1974 CHEVROLET CHEVELLE MALTIBU
No. 2 - 1974 FORD PINTO

!‘-
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Figure 8-1  TEST HO. 2 - R
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CRASH TEST SUMMARY

TEST NO. 2 PROJECT RICSAG
pate _11/18/77 TIME 12:50 TeEMP, __38°F
TEST CONDITION Side Ohligue Offsat Erantal/Side 80°F
VEHICLE NO, 1 1074 Chevroler Chevelle
VEHICLE NO. 2 1974 Ford Pinto
VEH. NO. 1 VEH. NO. 2
TEST WEIGHT (1bs) 4710 3260
IMPACT ANGLE (deg)” 9 e B0°
IMPACT VELOCITY {mph) " 1153 1] a1
MAX. CRUSH lin) /6.5 "~ 233
MAX. INTRUSION (in) - .
DUMMIES VEH, NO. 1 VEH. NO. 2
TYPE Part 572 Part 572
LOCATION Driver (1F) . PRassenger (BF) Oriver (LF), Passenger (RF)
RESTRAINT 3-Poipt Restraint Wnrestrained

NUMBER OFf DATA CHANNELS
NUMBER OF HIGH SPEED CAMERAS

“WITH RESPECT TO TOW TRACK CENTERLINE

“*SPEED TRAP MEASUREMENT /-0 5% ACCURACY!

—_—
SV

70-6057-V~4
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FEam  TES WONTH O TAT = I E =]
TRBLE 8-1 T : i 1
DL AR U S W a_ D
TEST HO. S CAR NG, 1 ¢ T
VEHICLE DATA
" Vahicle data not coLiected. Reason?
| : . !
\ Yehicle No. i 14-15 No. of ¥IN Chavaciars 1 3 i
VIN (Lefr Justify Omit preduct.on ‘lumbers) 1 “QWA_EW’_LL_ o A 2 %
":t Uake/Model (CPIR Code], hewr‘er Chevetile Malinu Classic o1 O 1 !
! — i
Mileage (Odometer Reading) 39968 » 96395 i or more 6. 9 1. 3 & R
= UnXnown \
o, Model Year 99999 i 4 :
6] BODY STYLE |
Automobiles Trucks Qrher
Passengsr Car (@E} Van - Passenyger 0s School Bus 1% i
P Starionwagon 01 - Cargo 16 Other Bus 12 5
Convertible 03 Mulgi-Purpese a7 Motarcycle 13 |
i \xr, plckup body N4 Pickup 03 Jrher Body Stvle 98 :
l «.2., El Caming, Srraight Truck 0y nknown a9 |
1 an cHero, ets.) Tractor-Trailer 10
U UEHICLE WEIGHT 5 3 5 4 o [ 43 IONING 3NOTHER VEHICLE |
Cuth A . A | Yes (f? ;
] _ A | Na 1o
1% ) . ¥ - H
420 Gceupant and Cargo Only e e’ — — 1 Jnknosn 3 %
VEHICLE DAMAGE ;
Cbject Yeh, Impact |
Contzcted oy No.  No.
(o1 SISV S N - i 2 | 1) = dighest {
e \ Severity 1
—_— i e — —— (Esrimated aVvl
(3} k ] { !
§ | r - | ,
) l S A — N L o =
65 Tiwzhzcm TOWED FROM SCENE Yes - !
| No 2 i
! Jaknown 3
5" OURCE CF VEHICLE DATA %53 VEHICLE INSPECTICN :
[ Trspection at Repair or Tow 1 Not inspected 9 :
Facility <:55; Inspected on Flrst .A>L:
i{nspection at Person’s Home 2 % Actual Number of Locations
Inspection at Scene 3 Visited 2
Not Inspected (Photos oT l (Including Follow-tps o 3
Repair Data) L Same Louatlon P
Not Inspected. Reascn. ) i W =
o | Q
3 -
Unknown ? L 3 or More - 3
i__ Unknown 4
l | 65 APPLICABLE VEHICLE ves (0
% L No 1
NOTE: COLUMN NUMBERS FRCM TR SUMMARY VEMICLE DATA FORM ARE LISTED\
N THE LEFT IN TRIS FORM TO SIMPLIFY TRANSFER OF DATA. B
77
8-5 “0-6057-V-4



CAMACE CESCRIPTION

WHE D LS [oOve:
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L
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Yrqure .

SCHEMAT L

2~ CAR MO

tocked
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Towhesls or

i
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5.5
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/155

OFIGINAL DIMERSIONS
[ 76

i 5 é . 5 ti er [ 5 Cf"- L f‘
755 : S 27T s T T,
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| NOTE TUE s

T e e
Ao ve Bt e Lo i

g —
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i
T G deme 2%

“Tespacr 17

CRIVER TO PASSENGER SIDE [N FRONT OR LEAR

IMPArTS:

REAR TO Fﬁgﬁf LN SIDE IMPACTS
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T

-~y

i3

ﬂ[;.,
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Figure &3

GCCUPANT CONTACT DATA
TEST NO. 2 ~ CAR NO. !

VEHICLE INTERICR

Jccupant Contacts CHEVELLE

Instrument
. (h‘22321
!
h-..\ ™

Dashpanel

Sketch controls in appropriate positions, if contacted., Sketch all occupant
contact points and code con next two pages. Dash lines indlcate center of
instrument panel-windshield area and top of panel for measurement purposes.

2/77
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B

TEAM  YEAR  MONTH DAY L Lol L

L 11 L8 o2

TABLE 8-2

TEST NO. 2 -~ CAR N0, 2
VEHICLE DATA

Vehiciz data not collectsd.  Reason’

Vehiele No. Z 14-15 No. of VIN Characters | 1
16-22 VIN (Left Justify, Omit Production Numbers) 4 1.1 46 x 7
23-27] Maxke/Model (CPIR Code) Ford Pinto 1 2 ] i g
13-32f Mileage (Odometer Reading) 39998 = $9998 nmi. or more 9 5 8 9 9

9 = k -

33-34] Model Year 9993 = Unknawn 74
35-364 BODY STYLE ‘

Autemobiles Trucks Other
Pissenger Car 0] Van - Passenger 05 School Bus Il
Statlonwagon 02 - Cargo 06 Qther Bus L2
Convertible a3 Multi-Purpeose 07 Motorcyele 13
4T, pleokup pody 04 Plokup 08 Other Body Style 93
w.g., Bl Camlno, Straight Truck 09 Unknown §9
Rancherso, etc.) Tractor-Trailer 1
VEHICLE WEIGHT | 43 TOWING ANOTHER VEHICLE

s | =T 0 2,4 o g : v
TL300 Jurn —_— e J £3 é
a2 Desups Car : : 06 No
$r- 42 Uooupant and Cargo Only 5 Unknown g
VEHICLE DAMAGE
Object Veh. Impace
Contacred ChG No. No.
R0 3 Ly R D E W] & 1 1 (17 = Highest
35465 (27 | : Severity
T T T e | — (Estimated V)
i3] ]
o o i — - .
66 | VEHICLE TOWED FROM SCENE Yes ey
i No 2
! Unknown 4
=7 BOURCE QF VEHICLE DATA 63 VEHICLE INSPECTION
| inspection at Repair or Tow Not Inspected
Facility e, Inspected on First Visit
irspaction at Person’s Home 2 Actual Number of Locations
Inspection at Scene 3 Visited

sot Inspected (Photos ov (Including Follow-Ups to
Repair Data) Same Location)
Mot Inspected. Reason.

o

—

Unknown 9 3 or More

Unknown

63 APPLICARBLE VEHICLE Yes
No

I\Je W oo - O U e G @O

g NOTE:  COLUMN NUMBERS FROM THE SUMMARY VEHICLE DATA FORM ARE LISTED
; ON THE LEFT IN THIS FORM TO SIMPLIFY TRANSFER OF DATA.

2137

P
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Figqure 9.4

VEHICLE CRUSH SCHEMATIC
TEST NO. 2 - CAR NG. 2

DAMAGE GESCRIPTION
WHEELS LOCKED BY DAMAGE
ar

WHEET, STEER ANOLES*
(For locked front wheels or dis-
placedgrear axé)es only)

RF ™~ _ ]
NMM//? Within * §°
AR -
.Y/

LF
RR
LR

LI N B I B

a
4
oy

1 Yes, 2 No, 8 NA, 9 Unk.

“~
—

3675
[$7]

47
P

GRIGINAL DIMENSIGNS

TO

s/l
CORpER W—3¥.25
by
[32]

[mpace L i e, L, o [ G 0+
Humber ! - ’ : i " )
Y (L Ll -

! 185 .25 | 22281 235 1217 | /o O T/32

. |

3 !

il i

: e 71 1 - i
[.\JOTE: MEASURE CL TO C(w SROMG DRIVER TO PASSENGER SIDE [N FRONT OR REAR
2777 o o CIMPACTS: REAR TO FRONT [N SIDE IMPACTS

IO-005TAY
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et e

Figure 4.5

OCCUPANT CONTACT DATA
TEST NO. 2 - CAR NO. 2

VEHICLE INTERIOR

Occupant Contacts

. Instrument
L

Dashpanel

okso CcoMToCT ONM
g‘fc&imo WHEEL WREEL

C BACKH + 1) EFORMED |

NEAL coMTICT oM UiSenr |
JCULF M4ox o viSior '

HEAD COMNTAT oM ULPAPER
OACH, OASH DEFOPHEDA SCU!

HERD CONTACT

A !

L VPPER A-freid:
JCUFF M&RK

A

J on O \

) Hego
.\ 22 ™~ <

o

i3 \\%\54
ARA.
7

KMELE c,o/und‘
om Poec el TEAY
SCUFF ! |

(€6 COMNTACT p
SHUFTER fCUfE
1

Sketch controls in appnrepriate positions, 1f contacted.

KNEE oR LEG™
COMTICT p w0 Sipe .
DOOR PANEL PerEl

JCUFFED
Sketch all cccupant

contact points and code on next two pages. Dash lines indicate center of
instrument panel-windshield area and top of panel Vor measurement purposes.

2/77
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Figure 8-12 VERICLE INSTRUMENTATION LOCATIONS

CAR NG. 1 - 1974 CHEVELLE - TEST NO. 2
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Figure 3-15 VEHICLE INSTRUMENTAYION LOCATIONS

CAR NO. 2 - 1974 FORD PINTO - TEST ND. 2
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TABLE 8-5

YERICLEZ TEST WEIGHTS - TEST NO. 2
SULLET YEHICLE
CAR 1 - 1974 CHEVROLET CHEYELLE
Left Front 1250 155, Laft Rear 1060 15s.
Right Front ___ 1330 lns. Right Rear __ 1070 1bs.
Total Front 2580 1bs. Total Rear 2130 1lbs.
Total Weight = 2580 15s. + 2130 Tbs. = 4710 Tbs.
Wheel Basa 116 in.
Cng = 2730 1bs. 116 in, = 52.45 in.
1710 1bs.
TARGET VEHICLE
CAR 2 - 18974 FCORD PINTO
Laft Front 850 1bs. Left Rear 260 1bs.
Right Front 780 1bs. Right Rear 770 1bs.
Tetal Front 1630 1gs. Total Rear 1630 1bs,
Total Weight = 1630 1bs. + 1630 lhs., = 3260 1bs.
Wheel Basge 33.5 in.
Cng = 1630 Ths. 93.5 1inm, = 46.75 in.
3260 10s.
8-21 7Q-6057-v-4




2UONISILROLCONISIL N
. .wbeﬁanﬁ%Q\ il@kﬂrfix )
$1S3L 3n»1180 3015 - irodd ZoN _ /
hzohim.(\(«rh,nqmmz(v _ SNR] Wuwng <
oL - 30014 ] f 21N O 0 IoH
! f £ e

ZQ-6057-v.4q

T .M i

Ry e o f \ L
- Didevs Ui H .

fie

\‘\
T
-

N
/

~
I

A _ _ / ! \
. e = .
. . - - 1 J \\
~. A i : s
- s R [ ' N
] ‘ i L . ﬁ . ST -
- N j v /
.. S VS o
~ . s L . / o
- I ! N .
- i L s ol O !
L EES £, “ Lo ‘ L e i o
- \,L.p.r ' ; I L T
. : o SApY e Sz
™~ . ~ . i I C - ' Aot
-~ . . | 0
-4 -
; i
¥ :
1 . N -
y { e i 4 -~ e e mime R - 3 1] i
i i
s : L !
S .
- - oo i - . A .
o »t .
v z - b
,i g A (R
| T E .
Y e
: [ LA
/ SN Seie AT
ooy v
RS P I e 04 \
\ -
i K .. — <
i . —
i i - g
- \.M//t - ..\
b o
7 Cr
v
o

W SO SN, S




T e

TABLE 8-6

DATA CAMERA LOG

 PROJECT - RICSAC

TEST NO. 2
DATE: November 18, 1977
CAMERA NO. . LOGCATICN TYPE LENS {(mm) | SPEED (fps)
2 NORTHWEST PHOTOSCONIC 35 MM 400
3 NGRTH PHOTOSONIC 50 MM 550
4 NORTHEAST PHGTOSONIC 25 MM 3G0
5 TOWER 45 PHOTOSONIC 13 MM 400
6 TOWER CLOSE PHOTGSONIC 13 MM 350
7 TOWER WIDE PHOTOSCNIC 8 MM 425
8 0. B. ROCF DRIVER STALEX 8 MM 1400
9 0. B. ROOF PASS. STALEX 8 MM 1500
10 0. B. DOCR STALEX 8 MM 1300
NOTE: 1. CAMERAS ARE LISTED ACCORDING TO SPLICING SEQUENCE OF FILM
2. REAL TIME MCVIZ FILM COVERAGE OF PRE- AND POST-CRASH AND
CRASH EVENT ARE SPLICED AT START AND END OF FILM (24 fps).
3., FOR CAMERA LOCATIONS AND DISTANCE TO SUBJLCLT <EE FIGURE
8.23 IG-6057-Vud




RICHT Tums -

Lo s s D

| | S0nEs
LEET ERONT (WHEEL VELOGITY y '

TG '}zz?éézﬁ

+

k— PN ok O mw-y

Sresn AdarE 7

o RV, V) SR
ﬁ@%@%§Qﬁﬁﬂﬁzhhﬁifﬂﬁiugﬁ }:f‘ﬁﬁﬁﬁﬁﬂb‘? ﬂﬁ{}_dﬁq:mﬁa¢Eaxzm*mﬁmutnamm#mnhmmnn3mamm¢mnmaamahsa

“rgure =15 TEST N 2
Lar MO, T WHEEL RESPONSIS

T0-0057-v -4



. ANBLE

TR o
TEST N0
ATTITHDE

20-6057-v-4



SkCcond

T

[T S

2

TEST NO.

Ficgre

ES

SPONS

Nl

CAR

65"V

e



_ [T
Pireu AUGLE

: J,[,;, SR

e

RALL  AWGLE

e

I
A
i

TR e e

*

T0-6057-V- 4




RICSAC TEST NO. 2
VEHICLE RESPONSES
CAR NC. 1 CHEVELLE

DATA PLOTS

ACCELERATION TIME HISTORIES
VELOCITY TIME HISTORIES
CISPLACEMENT TIME HISTORIES
ACCELERATION VS DISPLACEMENT

FILTER CLASS 50

8-28 1Q-6057-y.4




|
it
i

I

wd

-olgl g b
3

FE R i e

sa

FIME | (SECS, T

Lo -

H

o

VENT . TTh

TIME | (SECS

B e

e

k.
!
-
|
!

- gl

- EVENT

1

TIME | (SECS.)

EVENT.

5

Wi

L

)

ErE

st
'-'Xg ooMe,

|

RONT

o
b

Bl
e

. CERNER:
RANT COR

T

0,05
- %L CMP;

N

Pl

L
b
r

o

&

LEFT FAONT CORNER = X,

ol

. LEFT §

" 0,05 |

i

R

Z0-



ALes

I

A20
EVENT| TIME [SECS.}

T

s 1 B

LTIME

CEVENT

415

20

305

LEFT FAONT [CORNER - 7] COMP.

.....

PP S

=
AN

i.

NP

£

HdW

““““
—

t

=)

— .05 - -

T LLEFT FRONT [COANER -

4

23-H05 TV



- srheeh s TRt g2 | |

Cf S i

1
,*,
Ty

.18 B Y s -+ R A o109~ ERLR BEC R A S UEE
o DUV LEVENTITIME [ GSEDSL . - L

,,,,,,

? E&I }"REHT -t:ﬁﬁ“':% oo - T e e e et e -

TeHNS TV




I .

AP SN SV PR ST

e
2

EVENELTIME TSET

5 i _
b 1 i I -
R . H |
i i L i i
: R [ i ! et
; ! I PR . ) :
H Tt : _
e LT - e ..Wl..z -
PN . | il L
..... + : H + .
. i i !
...... . i ' |
- i : e - o besdo g ~ R N T e L
..... _ PR -
f H i i ;
. i . r
- w, e+ H
..... , m ,m
H ! :
- - T 3 i . !
. !
i
i ' i
i i i
[ S, ; " S U SVUI PRI DY : -
; i '
H . H i
...... [ : . 1 ; o
i { 1 . 7 i I A e ,
» i H N i - M Wulk L
R S — : - e 4 - —— Lt i L DU [
. i
i i [ | | Co o . w S | m :
. . 1. i . : .
N : ! i s Srpt e
T . ; T i T T i
i : * ! ; i i i ; O
' o B i W N
,m N [ i !
— b - i+ - o
i E | H
1
i , i |
; i i
| _

26057V~ 4

Lo



i | ;
| : | v ,
: o i . % .
& ! [ o]
i - : | rl._,.ﬁw k T13 m
i ) : = { ] oy
SR m ,n “ P b
TSRS SRR S FORSEN N R SORLEN D ST AN | o e o ‘

|
|
IN“ M H b
Lid ! \ e ! 1 T
i o > ; : ! il o : S
- ‘w‘i e I ;iI;x;_ﬂlz: S} EREEI VS AR R LR D A
: . ; e
I

RE

.F?J_!:.i.: PR .II\ : H . e u:f .If.r.r%‘w,ilulivi.klimiui.ii‘ulii : : 4“

‘
i
1
i
1
\
!
v
t
i
|
|
!
£
|
+
;
i
i
t
b
!
i
!
|
f
'
L]
i
i
i
J
!
i
1
|
|
‘
!
|
i
I
'
{

{
705
P

\\\

T
305
X €8

N |

T
3,05
% 0B

I

;

{

B0
- X C@p

i
=
Ai/
ANES - A
o
{.
}
T

5

:CGRN“_T.fI“."

mi.a]mw L

i

0. 0B
T
N

.09

. i .
e S e A ,.,}LJ{IF__:Mvwrmaw Lm
: P R S e A
, S B !
Pl : S T A i

4

CARF T
CARY 1

|

;_RIGHT| REAR CaR

e Do -
2 RIGHT|REAR -CBANER ~
LREAR C

f.r_

!
i

T

=)

e

e

e X

[T WY o S

A e
:M.:,,ﬂm f !

T
: !

- E
B

%.




e BRR L "Li;::ﬁ_ f}f“L';ﬂ‘ TPGEB SHQd Cﬁﬂbﬁ‘#Q """"

. /TN e ]

.

- e N B S L —
~boepos i cdbeoe - des ok T oolis 0 alse 4 ooales  olao
e RIGHT - REAR [CORNER = VIECMP, - e CEVENTITIME rSECSiiM;WA,mW,”

LCARE

!

vELgerTY <

I

AN 1 R s 1R STERESSY: 1R - T PN
RIGHT AEAR ICORNER - ¥ICOMP, 1T EVENT|TIME [SECSL)

e

o | o
: | i T
¥ - . _
N -
S S 13 - R s < SRR % S AT IR S - R Qoo ¢ oi2s o - pl3o
. ’_CEI_H{JER Yiittl?'j.f’_._ e t:vgms :IME}SE_CS{} e
. . I Ll i . S e e
) - : . ; I I S SJNTER g -
%

> e A e ST
REAR [CAANER - v/ COWP.




!

.oe

i
|

CAR} 1

I |
L.

1,22
T TINE

P
=

EV

B T

0,05

RIGHT REAR COR

- 0,05




P
}
-
- |
[
.
, v
A
1 ,mm“.,r
BIL S
[
cr D
:
(2]
| .
- PR
Al
.
-
! . .
: ! P
! ol
!
. ,h i - Fm
n . . + [T ;
e Lo i —_—— X
i i =z

-

dpg..

el g

higst

TGRT RER [COANER- 28500

T

et
|

[
e

TN-6857 v -t

- 3h

3






{RR

CHHSH? #2, +fw ‘_"'_7_.;..”';"__

'
L ) T

t

. ‘ i . : . . .- ’ . o 4 e
S e -Dos b ies o - OLOS 1_;_0{1@_‘-, ®1s |
T FIRENRL - Y campaqzmr.:.\w;‘”_JQ,,W____\.;:Evsnr_t INE
I

T |0

T
jas
C’
TSI PP
i
Bl i
el
SIS
L
3
B

s [ B s

.....

EivEgﬁé:ﬁﬁrﬁﬁPH;.;

.w L}
| CRR»Y*~~

-

. (RSN
. *Tu.___._i,,ﬁ__
s B B

[
Ni B - o i .
,,ij: W :;j S
5 R .
i' ) wnji.__d :
= RRRRIS SRR
=

e Lt PSRRI KT N,

et R I [ "i_“‘"'

20 g
TIME TSECS. ) oLl T
T i .- I

[
B v

S i e
EEHRL - “!CBﬁFéf%kI RIS BD I L
REIRE N phs TV -




i L P L i

Y- . ot %}_ I
NN SO . -y L husd _* i =
-2 =k N e 7

Q-6057-

|
i
b
|

8.20 _
ENT.TIME [(SECS.)

;

i
T

B

EVERT

toeos ]
- EVENT TIME [(SE

2EN
ois

T
F
|

9

1
il
PORENT.

| -
8.05
BNENT

T

t

I

2

!

1

L

a. 05

!

1:‘{}_05_

P

T
!
1
o
i
1
L
|
i
1
1

———
e
bk td
1 :
L FTRERAL

- TFIRENACL - 7 Cowp

- FIRERALL - 7 oM

o5

_‘:ﬁg: ‘ L
i

- b
it fT‘

Ciilpes |

-
ibos |

b
*+
1
o

T

SR e R T =t T




- -
e,

5
i

TAGEL SMAC CRASH 42 |

05 -

*

LF

Y
B

RESULTANT|

t
t

-
|

RENALL

1

Tayed

-
5]

(- 60)F



2b

o e

ACCEL - ot
B X
A
<

{.
B SUURIDE (S I : A 7 S S
085 ) 808 | 605 1 08| OLIS LS AR Ky
T
l

T RVENT TIHE [USECS.

; -
‘

- VELODITY - M&H

ce ] y
..,i,.‘r.

51 dleﬁﬂ_ SR LI A B T S L2 0 IR St BT B
- REAR DECK - X COMP, 1. 7 Lo - EVENTITIME 148ECS,y 1
i

CERRLE pTTTL N R

AP

DISFLAC

Q.00 0.0s

_ T —T -
i i j _'qyls .15 .20 S b - 0t30
REAR DECK | % Cokp. - - B

( FVENT TIME | (SECS.)

SRR TR < JA S Dol P SR
) o~

e B M SO

o o P S oy v S L
S S e ..l RN VA S S SR I =t I
i Bt S fqgm;.mgggw,,,x CBMP, Ll Ll mIsRL N

§- 41




i

_ '{].ag

. e

|
-

"1
i
|

ot i

(.

1

T

ANV TATTaS

IS S-S SV SO S Y

TRGED SHAY €A

n Iy

gy

oz

ii

T EVENT [ TIHET GSECSLIL

¢

i

LEL Ja.

J

PRI S

L{SEC
1!u .

i

7

1Q-6057-V-4

[

o

i

: .ff: b

EETR T

| o;mj 1 ds)

i

0;951,§ﬁ
- olos

- Y COpP.

i

09

Ly oke. o

Gh

PR
,Jrl,

doo
BECK

4

TREAR TIECK

05

" mar oy

‘.3

Y

R

I S W

e

“TEVENT! TIME

- oL15

N

-4

oge

B 1

- f RN .

REAR [DECK Y Lope.”

He ol
1

—

a3 38

s s b b sy

-~y

i T

R

A

Ay

U
b i




CCRRFL: v f o . S S S s~“: CRASH #2 ;.--\ T

I T ] : T 7 I T

8,65 0 -G0S OL0S- e 310 Qis 7. 20 C G{.ES ‘ 0‘}.30
- REAR-BECK A Z comp., 1. . ”\,Em TIME |{SECS.)

IS S O IS SN H R S SR S e { U B S
. b DUERE B S St

"

I
i

?éELQéITW\}‘ﬁ

]
|
T

......

o g o - T ] | g ——
Lo =308 000 - G051 - Q1o 0.15 1 020 025 |- 0.30
e OEAR DECK-~ 7 COWP, .| o, .. ~© EVENT.TIME  (SECS.) :

I Y SR ISR o [ U e j LTI ﬁ‘i" N ":“'T' e

“ , i I .
P - o f :

L I SR .

R o 1.

R i: - - — R e - .

K T .

. U } - l — i

M= : L - ;
I IS s :

o e B o “'44 TLM 4:

U heaR. ﬁECk 12 comp, S ERRe gy -




R SN Y S——

i

" BTAGED SMA CRASH k2

RO
AR DRCK =

“CTRE

-6057-V-4

Q

§-44




T
T

I

Rech Sund cRastl vo.

L1 A

T
5

LD
vt

I

025

Q- 6057 -1-4

AN
- EVENT I TIME {(SECS

e 1S

“ate
e

% ety |

- .
I
i
|

SRR
i' Lot § i
‘

| IR

|

."‘:'01

per i

o

™
I g s

T

1w X COMPONENT

-

-

T BUMPER

—d

T

i

Tk

;

i)

T

T

Syt
n-a-\*—"‘""'“ !
-

[




RICSAC TEST NO. 2

VEHICLE RESPONSES
CAR NO. 2 PINTO

DATA PLOTS

ACCELERATION TIME HISTORIES
VELOCITY TIME HISTORIES
DISPLACEMENT TIME HISTORIES
ACCELERATION VS OISPLACEMENT

FILTER CLASS 80

DATA PROCESSED TO ONLY 150 MILLISECONDS
DATA BEYOND THIS POINT WAS CONTAMINATED
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RICSAC TEST NC.
DUMMY DATA

CAR NO. 2 PINTO

DATA PLUTS

HEAD ACCELERATION EOR B¢
HEAD RESULTANT
HZAD SEVERITY INDEX

CHEST ACCELERATICN £,

-4

CHEST RESULTANT

m

CHEST VELOCITY K,1,1
CHEST DISPLACEMENT  X.Y.I
CHEST SEVERITY INDEX

PELVIC ACCELERATION X
PELVIC VELOCITY X
SELVIC DISPLACEMENT X
FEMUR LOADS L3R

DATA PROCESSED TO ONLY 750 MILLISECONDS
DATA BEYOND THIS POINT WAS CONTAMINATED
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TEST NO. 3

RICSAC STAGED COLLISION

FRONT-TO-REAR
OBLIQUE - OFFSET

TORING/PINTO

VELOCITY 27.2 MPH

9-1

2Q-6057-v-4



No.

VEHICLES:
No. 1

ACCIDENT SCHEMATIC

- 1974 FCRD TORING

2 - 1974 FORD PINTO

~
Y7
‘\ N
\\
| EFT FRONT
VEHICLE #2 PAINT MARK
e RIGHT REAR
iz
i
i
LEFT FRONT .,
VEHICLE 41 PAINT MARK |
RIGHT REAR “——e—e
_ A =
by N fN: i\ :.::7
-/ KS‘\J L// L #2
£
oAl E AT
Figure 9-4 TEST NO.

Z0-6057-v-4



CRASH TEST SUMMARY

Staged Car-to-Car Collision

TESTNO, 3 PROJECT

DATE _4/18/78 TIME 13:45 TeEmP, _S51°F

TESTCONDITION _Rear Oblique Dffser (26 inch Offset] at 10°

VEHICLE NO. 1 _. L1874 Lord Torinog e
VEHICLE NO. 2 1974 Ford.Binto e
VEH. NO. 1 VEH. NO. 2

TEST WEIGHT [ibs) ___dasn 3140

IMPACT ANGLE (deg)” 0o —0

IMPACT VELOCITY (mph}"" . 21.2% I R

MAX. CRUSH lin} — : Em = 7

MAX. INTRUSION {in} None None

DUMMIES VEH. NG, 1 VEH. NO. 2
TYPE Part 577 Part 572
LOCATION Nriver (LE3 Passenger (RF) Driver (LF) Passenger (RF}
RESTRAINT  _3-Point Restraint Svstem LInstrumentation)

(Uninstrumented)
NUMBER OF DATA CHANNELS — 64
NUMBER OF HIGH SPEED CAMERAS  __ .9 ...

"WITH RESPECT TO TOW TRACK CENTERLINE
“*SPEED TRAP MEASUREMENT (+.5% ACCURACY)

*

. 20~6057-V-4




TABLE 5.1 ! g oY L4 ]

TEST MO, 3 - CAR

TEAM  YEAR MONTH DAY SEQUENCE

|

NOL O

VEHICLE DATA

Venicle data not collected. Reason?
Vehicle No. ! ) 14-15 No. of VIN Characters / |
16-22] VIN {Lefr Justify, Omit Production Numbers) 4 4 2 7 © 2 _i
23-271 Make/Model (CPIR Code) Ford /Tammn 4de. N WA SR,
«8-32} Mileage {Odometer Reading) 99998 = 99393 mi., or more 6 5 7 _Z vl
99 = kn
33-34] Model Year 98999 = Unknown 7 £
35-361 BODY STYLE
Automobiles Trucks Other
Passenger Car qgg van - Passenger 05 School Bus 11
Stationwagon 2 - Cargo 06 Qther Bus 12
Convertihle N3 Multi-Purpose 07 Motorcycle 13
Car, pickup bod? 04 Pickup 08 Other Body Style 98
{e.g., El1 Camino, Straight Truck 09 Unknown 99
Ranchero, etc¢.) Tractovr-Trailer 1
: WEIGHT 43 TOWING ANOTHER VEHICLE
. VEHICLE 4.0 0 o ' )
37-39] Curb ——— L Yes 1
40-42 Occupant and Cargoe Only et £ G Ho @
The ceup 8 o T T Unknown 9
VEHICLE DAMAGE
Object Veh, Impact
Contacted coC No. No .
$4-54) (1) g 1 %afm_ -ZWEWE_ Zz_ £ “%{_] i _'_ZM __{_m {1) = Highest
35-631 (2 ] Severity
""" = - * R - (Estimated AV)
) | - o
4) ; N |
66 | VEHICLE TOWED FROM SCENE Yos D
No 2
Unknown 9
67 SOURCE OF VEMICLE DATA 68 VEMICLE INSPECTION
Inspection at Repair or Tow Not Inspected 0
Facility v Inspected on First Visit (12
Inspection at Person's Home 2 Actual Humber of Locations
{nspection at Scene 3 Visited 2
Not Inspected (Photos or {Including Foliow-Ups to 3
Repair Data) 4 Same Location: 4
Not Inspected. Reason, - 5
6
> 7
Unknown ¥ 8 or More 8
Unknown g
65 APPLICABLE VEHICLE Yes (D
No 2
NOTE: COLUMN NUMBERS FROM THE SUMMARY VEHICLE DATA FORM ARE LISTED
ON THE LEFT IN THIS FORM To SIMPLIFY TRANSFIR OF DATA.
2777 :
HS Form 367 (Field) 9-5 Z0-6057-V-d 1



Figure Y-

VEHICLE CRUSH SCHEMATIC
TEST HO. 3 - CAR NG. 1

DAMAGE DESCRIPTION JHEEL STEER ANGLES<
WHEELS LOCKED BY DAMAGE T TroTel Frict wheels or dis-
RE 2 placed rear axles onlyy
e 2 RE D W A
jzf LF* ~ 4
RR me et oo A Within * 5°
"2 s
o Lk _ & A&
1 Yes, 2 MNo, § NA, ¥ Unk. e
R —— 3
< — d %
- f ¥
= - oy =
£ < P
N H LW
o1k
L “’§§ 1
“-{ W B
\\r//‘:'
i (%43
zZ
o
i =5
i -
N - 21z
=3 | o
¢ 3 g
i )
z
} 5
b ) s
N7 +
B I )
3 T
e R
ot i -
2 S = ) B
2T a
s eSS o
P " v o= 125
ﬁ% &3 (f 2ont &ya;: il L s fl)‘la/ #; cni" , Vi /;,,,f CaxAet af-a'm/m?
L5y ecartd’
o colaspeal e cente,
ﬁlc%gm l‘o{"d“”“ sontacts shaets: 7 ”7//"f <
‘extensmn,
Impact L i N i S
e ! -2 3 by ‘5 “o 1 D2
! 30° Z” 2T use” 4757 1 27 1225 7.2
2
3
4
NOTE:  MEASURE Gy TO G TROM:  DRIVER TO PASSENGER S{DC [N FRONT GR RLAR

3
|
IMPACTS: REAR TO FRONT IN SIDE IMPACTS i

9-6 20-6057-V-4




Figure 9-3

OCCUPANT CONTACT DATA
TEST NO. 3 - CAR NO. 1

Instrument
e
/

Dashpanel

LHALE Mack

I Flem
* 4" Heérnp ¢ontnet

¥ a
— 5" ._...@ psemce on

Fwind,[‘ f”f“

" 1~aca.-numnt 3 t&a)

i

' ! :
Comvammaad 7 ;
et ] H
{
o
"~
L \‘\‘
SLoreh conteols appropx:a*e poqltxon:, 1t contacted. Sketch all UeLUmEne
Cract rvu t5oand code on ext two pages. Dash lines indicate center af
cootrument panel-windshield avea and tup of puncl for measurement purposes.
{0 5

9-7 IG-8057-v.4

J—]




FFEAM YEAR MONTH DAY SEQUENCE]
M
agle 92 | & 24 12 W._Aj
TEST NO. 3 - CAR NO. ¢
VEHICLE DATA

] Vehicle data not collected. Reason’®

Yehicle No. 2 14-15 No. of VIN Characters ! |
16-22) VIN (Left Justify, Omit Froduction Numbers) 4 T 1 0 X 1
33.27) Make/Model (CPIR Code) Foed /AuTe f 2 i 4 8
25-32| Mileage {Odometer Reading) 99998 = 09998 mi. or more ——— !
9999 = Unknown
1334 Model Yeur 99999 = Unxnow 7 4
35-361 BODY STYLE
Automcbiles Trucks Other
passenger (ar C@j} Van - Passenger 95 School Bus 11
Stationwagon 02 - Cargo Uo Other Bus 12
Convertible 03 Multi-Purpose n7 Motorcycle 13
Car, pickup bod? 04 Pickup 08 Other Body Stvie 08
(e.g., E1 Camino, Straight Truck 09 Unknown 29
Ranchero, etc.) Tractor-Traller 10
VEHICLE WEIGHT | 43 TOWING ANOTHER VEHICLE ]
~ 2,4 o o %
317-39] Curd e e | Yes 1
. ! N CZ}
10-427 Occupant and Carcu Mnly — h G 1 Uiknown e
VEHICLE DAMACE i
Ohject Veh. Impact
Contacted CoC No. No.
44-34) (1) o 3 N-aN- _EW.Z_Wﬁi_.ﬁiM]ffw, e / (1) = Highest
55-651 (2) i Severity
_ - T T | R — (Estimated AV)
Gy . “,miém_vﬁu_._m#.___\mwA‘ - —
‘(4) e S [ o o
66 | VEHICLE TOWED FROM SCENE Yes )
No z
Unknown g
67 BOURCE OF VEHICLE DATA 68 VYEHTCLE INSPECTION
Tnspection at Repair or Tow Not Inspected 0
Facility Inspected on First Visit Cj:?
Inspection at Person's Home Actual Number of Locations

Visited
(Including Follow-Ups to

Inspection at Scene
Not Inspected (Photos or

= fr r\;%

2
3
Repair Data) Same Location) 4
Not Inspected. Reason. >
6
5 7
Unknown 9 g or More 8
Unknown 9
-
69 APPLICABLE VEHICLE Yes (L)
No 2

NOTE: COLUMN NUMBERS FROM THE SUMMARY VEHICLE DATA FORM ARE LISTED
ON THE LEFT IN THIS FORM TO SIMPLIFY TRANSFER OF DATA.

2/77
H Form 367 (Field)
98 7Q-6057-V-4d




YAGE DESCRIPTION P - .
e AGE WHEEL STEER ANGLES*
RIEELS LOCKED BY DA (For locked front wheels or Jdis-
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CAR NC. 1 - 1§74 FORD TORIND - TEST NO. 3

9-18 7Q-6057-Y-4




S4040d L4537 NV LHOIY

¥ ¥
SNOLLVIOT NOTEVINIWMRLLSNT 310 IHIA mwxx‘mw TH001A mmma
LVIS LNOHS HIONN 30800 1LV 9
DIATA] LY Aumngg 1uag X DUATOF Y
T Ty AW 1825 eyl 4 Sanwaqd ot
TEI) U AlEng] reag U¢N ¥ 1S3 oY
PEA] Ty Awungg leag TOAX peRL " ”
STATDG 1 Autung LTS ¥ STA[R] T
ANt LT Laingg 1894 we il SANWa g g
1834 T Aunrg ieag 25X 1seyd T
RAEE T Y M P TUTLTY igay PR AR PR 47
AWWI
A31001apn [204M ¥ IYY I23alM Y] AIT00[8A T92YyM "]
A1120120 [894M Y ¥ QINY [32Um .m.m A11D012, Tasys "u'y
Lrenoraa eayy 21Xy [oays T4 A3T20797 Taaym "4 1
ALLnopag [90M dY SIXY [2894YM Y A112079A [09UM 'Y
mm.ﬂvv:z .w:ﬁ..m..m - Dﬁmﬂ;.. ,HM.DHM, mﬂﬁ@U:Z H_.HCP“W ~rw:.r .MUOHF
21N MPL 121U adeyory oL S - arduy almy mey
a1y meL a[oryan agrnyauq 0149 § -~ 3rduy meg
DT30Y 1T ATITYDA adeyne g 0140 S - a1duy 1oy
DL3UY YI2TY ITDEYRA ey 044y 5 - arduy o1ty
UL LLLY 10 THAA
320y Ivay 409 Jeay PRt t
FIEMAIT [RRLA RS 7ORX ¢
IBUI0D T4 Y I9u10) ¥ 1 uedloold TR b
EOUJOD) 47T 1BUie]y 41 uediooyd ZRY 1
HALIWOUITIA0OV JTI1HIA
ERMIZENY QIHASY IW ONI3E NOLLYD20T HILIWOHIT1IIOV
5L074 V1VQ NO NO ¥ILIWNVHYS - HO NOEEJIHDS3A
Q31Si1 NOLL4tYIS3q NOILYI0T 40 NOILDTHIQ HITNASNYHL

OINEd GHOd V46T - T dvD -

& TON

AT HIHA LADUVL

v-6 Iavi

A53 1 NOLLVINIWNYHLISNI DINOY1ID313

0-£057-y-4

3



RIGHT REAR
| / PAINT NOZZLE

rf’——* enrTEEE I

=
t ,
T
S5 .
'3 £
“—r.:.t % } Lﬁ%m:':;—l ) :
4.1 _.~“ ! T —— QYR O

LEFT FRONT et -
PAINT NOZILE 26

_REFERENCE
PLANE

t"f—w*taa-l I

D
\HAXLE
1

PAINT NOZZLE

~Em
PAINT NOZILE - L .

Figure 5-13 VEHICLE INSTRUMENTATION LOCATIONS

CAR 3, 2 - 1974 FORD PINTO - TEST NO. 3

9-n Q-6057-V-4




TABLE §-5
VEHICLE TEST WEIGHTS - TEST NO. 5

BULLET VERICLE

CAR 1 - 1974 FORD TORING

Left Front 1310 Ibs. Left Rear 1170 1bs.

Right Front 1310 ibs. Right Rear 1190  Ibs.

Total Front 2620 1bs. Total Rear 2360 1bs.

Total Weight = 2620 1bs. + 2360  Ibs. = 4980 1bs.

Wheel Base 117.51n.

Cng = 2360 Tbs, 117.5 1n. = 55.68 1in.
4387 1ns.

TARGET vEHICLE

CAR 2 - 1974 FORD PINTO

Left Front 960 1bs. Left Rear 620 1ps.

Right Front 930 1bs. Right Rear 630 1bs.

Total Front 1890 1ps, Total Rear 1250 7ps,

Total Weight = 1890 1pg. + 12500 1h5. = 3140 1pg,

Wheel Base 94 in.

“3py *_asp Ibs. 94 in. = _37.42 in.
3140 1bs.

9.21 2Q-6057-V-4
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TABLE 9- 6

DATA CAMERA LOG

2. REAL TIME MOVIE FILM COVERAGE OF PRE- AND POST-CRASH AND

CRASH EVENT ARE SPLICED AT START AND END OF FIM (24 fps).

3. FOR CAMERA LOCATIONS AND DISTANCE TO SUBJECT SEE FIGURE

ZQ-6057-v-4

PROJECT - RICSAC Test No. 3
Date: April 14, 1978
CAMERA NO. LDCATION TYPE LENS (mm} | SPEED lipy)
] SOUTH PHUTOSONIC 50 MM 1000
2 WEST PHOTOSONIC 35 MM 800
3 NORTHEAST PHOTOSONIC 25 MM 900
4 TOWER 45 PHOTOSONIC T3 MM NG PULSE
5 TOWER WIDE PHOTOSGNIC 8 MM 600
) TOWER CLOSE PHOTOSONIC 13 MM 600
7 0.B. ORIVER STALEX 8 MM 1400
8 0.B. HOCD STALEX 8 MM 1525
9, 0.8. PASS. STALEX 8 MM 1500
i
NOTE: 1. CAMERAS ARE LISTED ACCORDING TO SPLICING SEQUENCE OF FILM,

<




DI

o @;Ji‘ g e

e ey

2EL s

ERONT ww




Figure e
UAR NO. 1 YEHIC

L

0-25 R-6057-V -4



it

petands SO

=

Lot

s s

LEEEES S22 ppe )




R

-

4

ST

et

s M VT
#1
i

.




RICSAC TEST NO. 3
VEHICLE RESPONSES
CAR NO. 1 1974 FORD TORINO

DATA PLOTS

ACCELERATICON TIME HISTORIES
VELOCITY TIME HISTORIES

DISPLACEMENT TIME HISTORIES
ACCELERATION VS DISPLACEMENT

FILTER CLASS &0

5-28

1Q-6057-V-4
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RICSAC TEST NO. 3

YEHICLE RESPONSES
CAR NO. Z FORD PINTO

DATA PLOTS

ACCELERATION TIME HISTORIES
VELCCITY TIME HISTORIES
DISPLACEMENT TIME HISTORIES
ACCELERATION VS DISPLACEMENT

FILTER CLASS &0
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TABLE 9-7
DUMMY INJURY CRITERIA VALUES

CAR 2- STRUCK VEHIcLE - TEST NO. 3
1974 E0RD PINTO

MAXIMUM ACCELERATION ("G} *
HEAD CHEST PELVIS
X v z R X ¥ z R X % z R
DUMMY (1) wl -9l s | 12132 i-85i6.5 1 13 | 12
DuMMY (2] 120 -3 .61 18112.50-2.314.5 113 1 10
DUMMY {3)
DUMMY {4)
MAXIMUM FORCE.-FEMUR LOAD (LBS} DUMMY
OCATION
RIGHT FEMUR LEFT FEMUR
lLeft Front
DUMMY (1)
200 200 ;asgen%er
ight Front
DUMMY (2) 160 100 Jagsenqer
DUMMY (3)
DUMMY (4]
MAXIMUM FORCE-SEAT BELTS LOADS (LBS}
SHOULDER STRAP LAPSTRAP LAP STRAP
UPPER BELT LCAD RIGHT BELT LOAD LEFT BELT LOAD
DUMMY {1}
DUMMY {2}
DUMMY {3}
DUMMY {4}
HEAD INJURY CRITERIA®*® SEVERITY INDEX
AVE. ACC. (g}
HIC ty {SEC) ty {SEC} ty T0 1y HEAD CHEST
MMY (1
oumMMyY ) | 1802 070 237 6.5 21.9 . 198
DUMMY (2} 32.52 100 179 1.1 40.7 21.5
DUMMY {3)
DUMMY {4}

“DEFINED AS EXCEEDING 0.003 SEC. DURATION
** A8 DEFINED IN FMVSES NO. 208

9-58 70-6057-V-4




RICSAC TEST NO. 3

DUMMY DATA
CAR NO. 2 PINTO

CATA PLUTS [LTER CLASS

HEAD ACCELERATION XL, Y,X 1000
HEAD RESULTANT

HEAD SEVERITY INDEX

CHEST ACCELERATION X,Y,1 180
CHEST RESULTANT

CHEST VELCCITY X, Y1

CHEST OISPLACEMENT X,Y,Z

CHEST SEVERITY INDEX

PELVIC ACCELERATION X 180
PELVIC VELOCITY X
PELVIC DISPLACEMENT X
FEMUR LOADS L&R 600

o

55 L3-6057-V-4
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TEST NO, &

RICSAC STAGED COLLISION

FRONT-TO-REAR
OBLIGQUE - OFFSET

TORINO/PINTC

VELOCITY 38.7 MPH

10-1

2Q-6057-v-4




10.0 RICSAC STAGED COLLISION - TEST NC. 4

EXPERIMENTAL RESULTS

Test Description

This staged coliision involved a 1974 Ford Torino (V-1) striking the
rear of a stationary 1974 Pinto (V-2) at an obligue 10 degree angie with a
26 inch offset as shown in Figure 10-1. The impact velocity was 38.7 mph. The
vehicie test weights were 4980 and 3190 pounds for the Torino and Pinto,
respectively. Each vehicle had two Part 572 test dummies (50 percentile)
seated in the front seat. The dummies in the Pinto were instrumented according

to FHVSS 208 and were unrestrained. In the Torino the dummies were uninstrumented
and were restrained wjth seat helts.

The Torino was equipped with automatic transmission, power steering
and power brakes. The Pinto had manual transmission, steering and standard
brakes. The accident was staged with both transmissions in drive position,
brakes off and the engines not running. During the collision no steering

control inputs or vehicle braking was applied. The roadway was dry with skid
resistance vaitue of 87.

Approximately one car length before impact the vehicle tow cable was
released and the vehicle guide rail was terminated. At this point in time
and during the collision both vehicles are free bodies with no constraints
except the normal collision forces and reactions encountered in this type of
car-to-car collision. During the collision event no observed tow cable or
instrumentation cable interference with the moving vehicles was ncted.

1.2 L= 6057 -V -4




ACCIDENT SCHEMATIC

VEHICLES:

No. 1 - 1974 FORD TORINC
No. 2 - 1974 FORD PINTO

VEHICLE #2 - TIRE SCUFFS
i [ \\\

l
LEFT REAR LEFT FRONT RIGHT FRONT

f
| & -
\ | -

VERICLE #7

. H
i

LEFT FRONT SCUFF "

I

LEFT REAR SCUFF —=nf '
[~ [\—VEHICLE #1- RIGHT FRONT SCUFF

41
I I
L
M
- . |‘/"\\‘.(‘\‘ i“\\‘
0 10 20, !
e s o ... v
S<ALE -FT §

;
i

Figure 10-1  TEST NO., 4 - RICSAC ACCIDENT SCHEMATIC
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CRASH TEST SUMMARY

TEST NO. S PROJECT _Staged Car to Car Collision

DATE . 4-28-78 TIME 14:10 TEMP _ DD°F
_Rear Oblique Offset (26 inch offset at 10 Deg.)

1974 Ford Torino
VEHICLE NO. 1 . I

1974 Ford Pinto

TEST CONDITION

VEHICLE NO. 2

VEH. NO. 1 VEH. NO. 2
TEST WEIGHT (ibs) 4980 3199
IMPACT ANGLE (deg]” o 10°
IMPACT VELOCITY (mph) " 38.71 0
MAX. CRUSH lin) 8.7 36"
MAX, INTRUSION (in)
DUMMIES VEH. NO. 1 VEH. NO. 2
TYPE Part 572 Part 572
LocaTion Oriver (L.F.), Passenger (R.F.) Driver {L.F.), Passenger ({R.F.)
RESTRAINT S-roint Restraint ) Unrestrained
{Uninstrumented) (Instrumented)
NUMBER OF DATA CHANNELS _ ey
NUMBER OF HIGH SPEED CAMERAS ___ 70

"WiTH RESPECT TO TOW TRACK CENTERLINE
““SPEED TRAP MEASUREMENT (+0.5% ACCURACY)

10-4 2Q-6057-V-4




ON THE LEFT IN THIS FORM TO SIMPLIFY TRANSFER OF DATA.

10-5

7Q-6057-V-4

TABLE 10-1
TEAM  YLaR MONTH DAY~ SECOERCE
TEST NO. 4 - CAR NO. 1 8 0o 4 2 8
VEHICLE DATA
Vehicle data not collected. Reason? %
Vehicle No. 1 14-15 HNo. of VIN Characters 1 1
.32 VIN (Left Justify, Omit Production Numbers) 4 H 2 7 0 2 3
37| Make/Model (CPIR Code) _ Ford/Torino d o2 1.0 1
-321 Mileage {(Odometer Reading) 99998 = 99998 mi. or more 6 5 9 7 4.,
99999 = Unknown 7 4
-341 Model Year et ——
-36{ BODY STYLE
Automobiles Trucks Other
Passenger Car CQD Van - Passenger 05 Schocl Bus 11
Stationwagon 02 - Cargo 06 Jther Bus 12
Canvertible n3 Multi-Purpose 07 Motorcycle 13
{ar, pickup body 04 Pickup 08 Other Body Style 98
iw.g., El Camino, Straight Truck 09 Unknown 99
Ranchera, etc.) Tractor-Trailer 16
VEHICLE WEIGHT 0 4 0 43 TOWING ANOTHER VEHICLE |
-39 Curb [, S ._(.)_._ _9___ Yes (]__}
. . , 0 o Ko 2
-421 Occupant and Cargoe Cnly we — ot 2 Unknown 9
VEHICLE DAMAGE
Object Veh. Impact
Contacted cne No. __No.
sej(y ¢ v o Y 2 gk I E Wiz 2 1 (1) = dighest
L6511 (2) Severity
- - T T T T T - - (Estimated AV)
(3 R R B . o
(4) :
e e e e e e} e — — . |
66 | VEHICLE TOWED FROM SCENE Yes )
No 2
Unknown 9
67 HOURCE QF VEHICLE DATA 68 VEHICLE INSPECTION i
Inspection at Repair or Tow Not Inspected 0 ’
Facility €] Inspected on First Visit &
Inspection at Person's Home 2 Actual Number of Locations
Inspection at Scene 3 Visited 2 ;
Not Inspected (Photos or {Including Follow-Ups to 3 |
Repair Data) 4 Same Location) 4 ;
Not Inspected. Reason. 5 :
6 ,
{
3 7 !
Unknown 9 8 or More 8
Unknown ? !
69 APPLICABLE VEHICLE Yes ', i
No i {
NOTE: COLUMN NUMBERS FROM THE SUMMARY VEHICLE DATA FORM ARE LISTED




10-2

SCHEMATIC
CAR NG

Figure

VEHICLE CRUSH
TEST NOL 4 -

DAMAGE DESCRIPTION
WHIELS LOCKED 8Y DAMACE
Ri |
LF 2
wn 2
tA

No,

] Yes, 2 8 NA, 9 Unk.

of Lran

/&af-}‘m:: eruvsh
jmanJ

WHEE L STCER ANGLES*

FeR

placed _rear axles only)

(For locked front wheels orf

KE A JL_
Lr e A

“r s o Within tf
mt o »

.*Ah’
fenfi L

CUARY

?ﬁ&;};f’

QRIGINAL DIMENSIONS

lewe !
NOTE:  ALL MEASHRFMENTS INT
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Figure 10-3

OCCUPANT CONTACT DATA
TEST NO. 4 - CAR NO.
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Sketch controls in appropriate positions, if contacted.
centact points and code on next two pages.

instrument panel-windshield area and top of

Sketch all occupant
Dash lines indicate center of

panel for measurement purposes.
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EAM  YEAR  MONTH DAY SETENCE
TABLE 10-2 : S
) 4
TEST NO. 4 - CAR NO. 2 — = L4 28
VEHICLE DATA
Vehicole data not colliecced,  Reason? _
Vehicle No, 2 14-15 HNo. of VIN Characters 11
16-220 VIN (Left Justify, Omit Production Numbers) AT 1 0 % 1 8
23-27] Make/Madel (CPIR Code) rord/Finto 121 1 8
©5-32{ Mileage (Odometer Reading) 99938 = 99998 mi. or more 28 99
9 = Unknown e
13-345 Model Year 9999 g 7 4
35-341 BODY STYLE
Automobiles Trucks Other
Passenger Car oD Van - Passenger 05 School Bus !
Stationwagon 02 - Cargo 1) Other Bus 12
Tonvertible a3 Multi-Purpose 67 Mctorcycle 13
Lir, pickup body 04 Pickup U8 Other Body Style 08
te.g., E1 Camineg, Straight Truck R Unknown 99
Ranchero, etc.) Tractor-Trailer i0
VEHICLE WEIGHT ! 43 TOWING ANOTHER VEHICLE
17035 Curk N O S S J Yes 1
. 00 No @)
- oy . .| H 5
JUWJ_L UGevupant and Cargo Only — . 0 O ! Unknows S
VENICLE DAMAGE
Object Veh, Impact
Contacted e No. Nao.
d4-5a) (0 03 SR R S O T N I I e Highest
55-651 (23 l Severity
' T ‘"““"w“ﬁ_“” A - - (Estimated aAv)
D S [ R o .
S SR A S . _
6t | VEHICLE TOWED FROM SCENE Yes &)
No 2
Unknown 9
" EMRCE OF VERICLE DATA 68 VEHICLE INSPECTION
lnspection at Repair or Tow Not {nspected 0
Facility @ Inspected on First Visit ')
inspection at Person's Home 2 Actual Number of Locations
Inspection at Scene 3 Visited 2
Mot Inspected (Photos or (Including Follow-Ups to 3
Repair Data) 4 Same Location) 4
Not Inspected. Reason.________m >
5 7
tnknown B 8 or More 8
Unknown 9
69 APPLICABLE VEHICLE Yes (D
No 2
NOTE: COLUMN NUMBERS FROM THE SUMMARY VEHICLE DATA FORM ARE LISTED
ON THE LEFT IN THIS FORM TO SIMPLIFY TRANSFER OF DATA.
A
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Figure 10-4

VEHICLE CRUSH SCHEMATIC
TEST NO. 4 - CAR NO. 2

BANATE DESCRLPTION — WHLEL STLETR ANGLES*
WHIELS LOCKED BY DAMAGR _(Fur locked front wheels or dis -
RE D ptaced rear axles only)
P o Y %
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Figure 10-5

GCCUPANT CUNTACT DATA
TEST NO. 4 -~ CAR NO.2
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Sketch controls in appropriate positions, if contacred. Sketch all cclupant con-
tact points and code on fext twe pages. Dash lines indicate center of instrument
panel-windshield area anﬁ top of panel for measurement purposes.

ftecad contact on the rvight side

of briver's bucket back rest

bv passenger possible rehound

cuntact,
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Figure 10-12 VEHICLE INSTRUMENTATION LOCATIONS

CAR 1 - 1974 FORD TORING - TEST NO. 4
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CAR 1 - 1974 Ford Torino

TABLE 10 !
VEHICLE TEST WEIGHTS -

Left Front 1310 Tbs.
Right Front 1310 ibs.
Total Front 2620 ibs.
Total Weight = 26,20 1lbs. +
Wheel Base 7.5 in.
CgFN 2360 Ths 117.5 in
5380 ins.
CAR 2 - 1974 Ford Pinto
Left fFront 1040 1ps.
Right Front 950 1hs.
Total Front 1990 1ps .
Total Weight = 1990 15¢ . +
whee! Base 95 n.
= 1200 95
(e, . ibs. in.
3190 1bs.
10-21

5

TEST No. 4

Left Rear
Right Rear
Total Rear

2360 lbs.

Left Rear
Right Rear

Total Rear

1200 ypns.

1170
1190
2360

4930

55.68

600

600
1200

3190

35.73

1bs.
Ibs.
ihs.

ibs.

in,

1bs.
1bs.
1bs.

1bs.
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TABLE 10-6

HIGH SPEED CAMERA INFORMATION (TEST _No. 4 }
CAMERA NO. LOCATION TYPE LENS (mm) | SPEED (fps)
] NORTH EAST PHOTOSONIC 25 MM 900
2 SOUTH PHOTOSONILC 50 MM 1000
3 SOUTH WEST PHOTOSONIC 50 MM 625
4 WEST PHOTOSONIC 35 MM 800
5 TOWER 45 PHOTOSONIC 13 MM 800
& TOWER WIDE PHOTOSONIC 8 MM 600
7 TOWER CLOSE PHOTQSCNIC 13 MM 600
8 0.B. DRIVER STALEX 8 MM S00
g G.B. HOGD STALEX 8 MM INO PULSE
10 0.B. PASS, STALEX 8 MM 1050

NOTE: CAMERAS ARE NUMBERED ACCORDING TO SPLICING SEQUENCE OF FILM,

{24 fps) REAL TIME MOVIE FILM COVERAGE OF PRE-CRASH, POST-CRASH

AND CRASH EVENT SPLICED AT START AND END OF FILM,

10-23
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RICSAC TEST NO, 4
VEHICLE RESPONSES
CAR NO. 1 TORING

DATA PLOTS

ACCELERATICN TIME HISTORIES
VELOCITY TIME HISTORIES
OISPLACEMENT TIME HISTORIES
ACCELERATION VS QISPLACEMENT

FILTER CLASS 60
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RICSAC TEST nO. 4
VEHICLE RESPONSES

VEHICLE NO. 2 PINTO

CATA PLOTS

ACCELERATION TIME HISTORIES
VELOCITY TIME HISTORIES
CISPLACEMENT TIME HISTORIES

ACCELERATION VS DISPLACEMENT

FILTER CLASS &0
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Table
DUMMY INJURY CRITERIA VALUES
CAR 2 - STRUCK VEHICLE

MAXIMUM ACCELERATION ("G} *

HEAD CHEST PELVIS

x Y Z R X Y 2 R X Y Z R

DUMMY (1) 145 1 op 131 | 50 | 88 5 1.9 156 | 22

DUMMY (2) 22 7 116 | 24 11 {6.5 (6.5 [14 | 12

DUMMY (3)
DUMMY (4}
MAXIMUM FORCE-FEMUR LOAD (LB8S)
RIGHT FEMUR LEFT FEMUR
DUMMY (1) -150 -350
DUMMY {2) 118 80
DUMMY (3)
DUMMY (4)
MAXIMUM FORCE-SEAT BELTS LOADS {LBS)
SHOULDER STRAP LAP STRAP LAP STRAP
UPPER BELT LOAD RIGHT BELT LOAD LEFT BELT LOAD

DUMMY (1)
DUMMY {2)
DUMMY (3}
DUMMY (4)

HEAD INJURY CRITERIA®* SEVERITY INDEX

AVE. ACC. {g)
HIC t, {SEC) 15 (SEC) t, TOt, HEAD CHEST

DUMMY (1) 204.7 .095 114 40,6 266 200
DUMMY {2) 119.2 118 . 198 18.6 144 43
DUMMY (3)
DUMMY (4)

*DEFINED AS EXCEEDING 0.003 SEC. DURATION
**AS DEFINED N FMVSS NG. 208

l0-63 20-6057-V-4




RiCSAC TEST Np, 4
DUMMY DATA

CAR NO. 2 PINTO

DATA PLUTS FILTER CLASS

HEAD ACCELERATION X, % 1000
HEAD RESULTANT

HEAD SEVERITY INDEX

CHEST ACCELERATION £,Y,12 188
CHEST RESULTANT

CHEST VELOCITY XY,z

CHEST DISPLACEMENT X,0,1

CHEST SEVERITY INDEX

PELVIC ACCELERATION X 180
PELVIC VELOCITY X

PELVIC DISPLACEMENT X

FEMUR LOADS L&R 600

10-64 7Q-6057-V-4
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TEST NO. &

RICSAC STAGED COLLISION

FRONT-TO-REAR
OBLIQUE - OFFSET

TORINO/HONDA

VELOCITY 39.7 MPH
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Z3-6057-V-4
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i1.0 RICSAC STAGED COLLISION - TEST NO, 5

EXPERIMENTAL RESULTS

Test Description

This staged collision involved a 1974 Ford Torino (V-1 striking the
rear of a stationary 1975 Honda Civic (V-2) at an oblique 10 degree angle with
a 26 inch offset as shown in Figure1ll-1. The impact velocity was 39.7 mph.

The vehicle test weights were 4600 and 2530 pounds for the Torino and Honda,
respectively. Each vehicle had two Part 572 test dummies (50th percentile)
seated in the front seat. The dummies in the Honda were instrumented according |
to FMVSS 208 and were unrestrained. |[n the Torino the dummies were uninstrumented §
and were restrained with seat belts,

The Torino was equipped with automatic transmission, power steering
and power brakes. The Honda had manua’ transmission, steering and power brakes,
The accident was staged with both transmissions in drive position, brakes off
and the engines not running. During the collision no steering contro]l inputs

or vehicle braking was applied. The roadway was dry with skid resistance value
of 87,

Approximately one car length before impact the vehicle tow cable was
released and the vehicle guide rail was terminated, At this point in time and
during the collision both vehicles are free bodies with no constraints except
the normal collision forces and reactions encountered in this type of car-to- |
car collision. During the collision event no observed tow cable or instrumentatmnf
cable interference with the moving vehicles was noted. !

11-2 ZQ-6057-v-4



ACCIDENT SCHEMATIC

VEHICLES: ' I

No. 1 - 1974 FORD TORING
No. 2 - 1975 HONDA CIVIC CvCC

T

236 FT,
P O N i M,—...__&“-

\4
N
) Ty,
i
;
S+ LEFT FRONT SCUFF
b l/a’

LEFT REAR SCUFF—i .g{

H
H
3//
i
H
i

y

~ :
0 10 20
Scal &~ L7

= ND *
|
J
|

Figure 11-1  TEST NO. 5 - RICSAC ACCIDENT SCHEMATIC
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CRASH TEST SUMMARY

TESTNO. D proJectT Staged Car to Car Collision
pate . 5-10-78 TIME _12:15 TEMP. _42°F
TesTconoiTion _ Rear Oblique Offset (26 inch offset at 10 Deg.)
VEHICLE NO. 1 1974 Ford Torino
VEHICLE NO. 2 1975 Honda
VEH, NO. 1 VEH. NO. 2
TEST WEIGHT (ibs) _ 600 @530
IMPACT ANGLE {deg) 0 10°
IMPACT VELOCITY (mph)”* 39,76 0
MAX. CRUSH (in) 23" 3.5 "7

MAX. INTRUSION {in)

DUMMIES VEH. NO, 1 VEH. NO. 2
TYPE Part 572 Part 572
LOCATION Oriver (LF), Passenger (RF) Driver (LF), Passenger (RF)
RESTRAINT 3-Point Restraint Unrestrained
(uninstrumented) (Instrumented)

NUMBER OF DATA CHANNELS Y

NUMBER OF HIGH SPEED CAMERAS /O

"WITH RESPECT TO TOW TRACK CENTERLINE
"*SPEED TRAP MEASUREMENT (+0.5% ACCURACY)

L]

11-4 2Q-6057-V-4




fFEAM  VEAR MONTH DAY~ SEIUERCE
TABLE 11-] ~
TEST NO. 5 - CAR NO. 1 1 A L5l
VEHICLE DATA
Venhicle data not collected. Reason?
Vehicle No. _t 14-15 No. of VIN Characters 1 1
2 VIN (Left Justify, Omit Production Numbers) 4 H 2z 7 H 2 3 8327
-27| Make/Model (CPIR Code) _Ford - Torinc 4 Daor Jo2 1.6 1
52| Mileage (Odometer Reading) 99998 = 99998 mi. or more R
Q -
14| Model Year 899499 Unknown 7
-34| BODY STYLE
Aytomobiles Trucks Other
Passenger far Ol Van - Passenger G5 School Bus 11
Stationwagon 02 - {Largo 0% Gther Bus 12
Convertible 03 Multi-Purpose 07 Motorecycle 13
Clar, pickup body 04 Pickup 08 Other Body Style 0B
(v.g., El Camino, Stratght Truck o9 Unknown 99
Ranchera, etc.) Tractor-Trailer 10
VEHICLE WEIGHT 4 0 43 TOWING ANOTHER VEHICLE
39| " Curb —_— 8O Ves 1
| Gee , 0 No @
-42] Occupant and Cargo Only s —— o 2 2 Unknown 3
VENICLE DAMAGE
Object Veh. Impact
Contacted CnC No. No.
SSap iy 00 1 S Y DU S AN S A I O 2 d (1) = Highest
651 () Severity
— T T T T T T - —_ {Estimated 4V}
3y I I, R . L
4 S S N . o
b6 | VEHICLE TOWED FROM SCENE Yes o
No 2
Unknown 9
67 BOURCE QF VEHICLE DATA 68 VEHICLE INSPECTION
Inspection at Repair or Tow Noet Inspected 0
Facility o Inspected on First Visit ey,
Inspection at Person's Home 2 Actual Number of Locations
Inspection at Scene 3 Visited 2
Not Inspected (Photos or {Including Follow-Ups to 3
Repair Data) 4 Same Location) 4
Not Inspected. Reason. 5
6
5 7
Unknown 9 8 or More 8
Unknown 9
69 APPLICABLE VEHICLE Yes T
No 2

NOTE: COLUMN NUMBERS FROM THE SUMMARY VEHICLL DATA FORM ARE LISTED

ON THE LEFT IN THIS FORM TO SIMPLIFY TRANSFER OF DATA.

11-5 2Q-6057-y-4




Figure n-2

VEHICLE CRUSH SCHEMATIC
TEST NO. 5 - CAR NO. 1

DAMAGE DFESCRPTION
WHELLS LOCKED BY DAMAGE

WHEEL STEER ANGLES* ;
(For locked front wheels or dis. i

Wy pla;:d*rear axles only)
LF 2 - £

el RR t .lZZ .ﬁ_ Within * g°
LR A +

N - A4

1 Yes, 2 No, 8 NA, 9 Unk.

—ps : ¥
’ R |
3 s
4
4
. \/‘
-~ @l r—
[ ﬁ;g%
> = 2 o~
Jd a1,
-l
<
z
[ #]
“@ 4
oy L
@ I
1

3% Moy trard 0 feowt con'!
bypcafed a5
Qﬁ b oot cevts
avd 37" feom
‘f‘fuf fecn|

[ Tmpact L § C [
Numbex 1 2 ‘ 3
. ,

;";15 I‘l-" /a ‘7( &
2
3
4
NOTE: MEASURE Cl TO C6 FROM: DRIVER TO PASSENGER SIDE IN ERGNT OR REAR
2/77 IMPACTS: REAR TO FRONT IN SIDE IMPACTS

li-6 2Q-6057-V.4




Figure 11-3
OCCUPANT CONTACT DATA

TEST NO. 5 - CAR ND. 1

VUHICLE INTERTIOR

Occupant Contacts

4’ . Instrument
b‘\\hm
'\ A ~

Dashpanel

Or ange ‘5‘(”’;}6 ifad
I 59.43.%,.- - head contuct by

Pas emper

tend contsct by Passn,

4
t Orange Savdiesru
,, I.s'”\ A P,'{.’nr Huel [y v

S A N
v Ya, )‘Q-'-'

o
A

_.1

sketeh controls in appropriare positions, if contacted. Shetch all oveupant
contact points and code on Tent two niges.  Dash lines indicate center of
instrument panel-windvhield areq and tep of penvt for measurement purpescs.

H-7 _ 206057y 4




TABLE 11-2 TEAM YEAR MONTH — DAY — SEQUERCE
TEST NO. 5 - CAR NO. 2 8 0 510 ]
VEHICLE DATA
Vehicle data not collected. Reason?
Vehicle No. 2 14-13 No. of VIN Characters | O
1o-22 VIN {Left Justify, Omit Production Numbers) S6-A 1 0 ] 6 3 8 1
23.27[ Make/Model {CPIR Code} Honda Civic LVOE g 8 0 9
28-37i Mileage (Odometer Reading) 99998 = 99598 mi. or more .
= ki o
33-34] Model Year 99969 Unknown 75
35-346| BODY STYLE
Automobiles Trucks Other
Pussenger Car 01 Van - Passenger 0s School Bus 11
Statienwagon 02 - Cargo 06 Other Bus 12
Convertible 0% Multi-Purpose 07 Mctorcycle 13
Cuar, pickup body 04 Pickup 08 Other Body Style 98
{e.g., EI Camine, Straight Truck 09 Unknown 89
Ranchero, etc.) Tractor-Trailer 10
VEHICLE WEIGHT 1 43 TOWING ANOTHER VEHICLE
= 7 o0
37-30] Curh — e s e M Yes (})
X » . 0 ¢ No
40-42] Occupant and Cargo Only o o Y U Unknown .
VENICLE DAMAGE
Object Veh, Impact
Contacted €ng No. No.
da-54p (1) 03 B .5 8 D _E Wl 8 1 J (1) = Highest
35-651 () Severity

{3)
(4]

(Estimated av)

66 | VEHICLE TOWED FROM SCENE

Yes
No
Unknown

67 BOURCE OF VEHICLE DATA
-Inspection at Repair or Tow
Favility

68 VEHICLE INSPECTION
Not Inspected
Inspected on First Visit

@
Inspection at Person's Home 2 Actual Number of Locations
Inspection at Scene 3 Visited 2
Not Inspected (Photos or (Including Follow-Ups to I
Repair Data) 4 Same Location) 4
Not Inspected. Reason. 5
6
5 7
Unknown g & or More 8
Unknown 9
-
69 APPLICABLE VEHICLE Yes (D
No 2
NOTE: COLUMN NUMBERS FROM THE SUMMARY VEHICLE DATA FORM ARE LISTED

ON THE LEFT IN THIS FORM TO SIMPLIFY TRANSFER OF DATA.

2/

11-8

0-6057-V-4




Figure 11. 4
VEHICLE CRUSH SCHEMAT I ¢
TEST NO. 5 - CAR NO. 2 ——
i DRSCRIPTION | mesL stEeR ancLese
LELS TOCKED BY DAMAGE {For locked front wheels or i«
w2 placed rear.axles only)
"R N A
A P NA
RR }L RR(? 4 5 Within * g°
LR é
_ . " RY o o
begvs 249 -
Yes, 2 No, 8 NA, 9 Unk. C‘ﬁdf'dé?‘ .
: Righl 0{60./;’ "

dudon -fJ borper

k ----- -‘- - Py ‘ -
y A\ SR
AR DX
AR i
» -
3
gl
I
- 5|,
"
5
&
1
i 3
PN
";‘ 55y
N y 5

[ﬁigg L o c, <, C, S B+ ‘
1 |43 26 365 | 315 T35 [I7as] ¢ Fis

NOTE: MEASURE C.‘1 TO C6 FROM: DRIVER TO PASSENGER SIDE IN FRONT OR REAR
IMPACTS: REAR TO FRONT IN SIDE IMPACTS
11-9
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Figure 171-5%

OCCUPANT CONTACT DATA
TEST NO. § - CAR NO. 2

VEHICLE INTERL.R

Occupant Conticts
oK l

t Instrument
M\l
| A
Reé o Dashpanel
head ¢ g Rwl
et /

i qg’

Frame sttt s
Sketch controls in apprepriate positions, if contacted. Sketch all ocmgm foe S

contact points and code on Tevt two rages, [Pash lines indicate center o

$
instrument panel-windshield avea and tep of panet for measurement purposes. Bhw I4ERJ
@ ‘of &
277 See’ Re-vers s Ci ‘ -f {/lo confect BY
- MG o
for Seat Cowtact iwio ! Qqssmrr

11-16 2Q-6057-V-4
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TABLE 11-5
VEHICLE TEST WEIGHTS - TEST NO. 5

CAR 2 - Target - 1975 Honda

Left Front 730 1ps. Left Rear
Right Front 720 1ps, Right Rear
Total Front 1450 ypg Total Rear
Total Weight = 1450 3pg, + 1080 1pg.
Wheel Base 87 in,
Cng = 1080 1hs. 87 in.

2530 1bs.

CAR 1 - Bullet - 1974 Torino

Left Front 1265 bs. Left Rear
Right front 1165 Ibs. Right Rear
Total Front 2430 1bs. Total Rear
Total Weight = 2430 1ibs. + 2170 1bs.
Wheel Base 118.5 1in,

= 2170 1bs. 118.5  in.

Cg
i ibs.

11-22

550 1ps,
530 1ps.
1080 1bs.

37.] in‘

_ 1105 bs,

2170 1ss.
460C 1hs.

55,9 in.
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TABLE 11-6

HIGH SPEED CAMERA INFORMATION (TEST _NO. 5 N
CAMERA NO. LOCATION TYPE LENS {mm) SPEED {fps)

1 NORTHEAST PHOTOSONIC 25 WM 660
2 SOUTH PHOTOSONIC 50 MM 750
3 SOUTHWEST PHOTOSONIC 50 MM 725
4 WEST PHOTOSONIC 35 MM 730
5 TOWER 45 PHOTOSONIC 13 MM 710
6 TOWER CLOSE PHOTOSONIC 13 MM 500
7 TOWER WIDE PHOTOSONIC 8 MM 500
8 0. B. DRIVER STALEX 8 MM 700
9 0. B, HOOD STALEX 8 MM 800
10 0. B. PASS STALEX 8 MM 1000

NOTE: CAMERAS ARE NUMBERED ACCORDING TO SPLICING SEQUENCE OF FILM.

(24 tps) REAL TIME MOVIE FILLM COVERAGE OF PRE-CRASH, POST-CRASH
AND CRASH EVENT SPLICED AT START AND END OF FILM.

11-24 7Q-6057-V-4
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RICSAC TEST NO. 5
VEHICLE RESPONSES

CAR NO. T TORINO

CATA PLOTS

ACCELERATION TIME HISTGRIES
VELOCITY TIME KISTORIES

DISPLACEMENT TIME HISTORIES
ACCELERATICN VS DISPLACEMENT

FILTER CLASS 69
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RICSAC TEST NQ. 5
VEHICLE RESPONSES
VEHICLE NO. Z HONDA

BATA PLOTS

ACCELERATION TIME HISTORIES

VELCCITY TIME HISTORIES %
OISPLACEMENT TIME HISTORIES
ACCELERATION VS OISPLACEMENT

FILTER CLASS 50
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Table 7

CUMMY  TNJURY CRITERTA VALUES
CAR 2 - STRUCY vHiTCLE

MA X IMUM AcéELEHAraON g *
HEAD CHEST PELVIS
X Y yd R X Y Z R X Y z R
DUMMY (1} 160 -20 50 1105 50 20 1 26 60 50 -- - -
M EE
DUMMY () 1 29 L wesl 2000 38 b 1g L4z | g9 L9 |45
DUMMY (3)
DUMMY (4} T - )
MAXIMUM FORCE FEMUR LOAD (LBS)
RIGHT FEMUR LEFT FEMUR
DUMMY (1) -120 =120
DUMMY (2) 00 100
DUMMY (3) v -- -
DUMMY {4) -
MAXIMUM FORCE-SEAT BELTS LOADS (LBS)
SHOULDER STHAP L. AP STRAP LAP STRAP
UPPER BELT LOAD RIGHT BELT LOAD LEFT BELT LOAD
DUMMY (1}
DUMMY (2} o
DUMMY (3) o - T
DUMMY {4) B : - ]
HEAD INJURY CRITERIA®® SEVERITY INDEX
AVE. ACC. (g)
HiC 14 {SEC) t (SEC) 1, TO 1, HEAD CHEST
buMMY V| gag 5 L1100 R e B 1167 330
DUMMY {2} £7.8 116 77 16.6 107 66
DUMMY (3} ’
B e D ) , _

*DEFINED AS EXCEEDING 0.003 SEC. DURATION
**AS DEFINED IN FMVSS NO. 208

***DATA LOST DUE TO CUT WIRE
FrERRESULTANT OF X AND 7 ONLY

i ZU-0047-V-4




RICSAC TEST NO. 5

DUMMY DATA
CAR NO. 2 HONDA

CATA PLUTS

HEAD ACCELERATION
HEAD RESULTANT

HEAC SEVERITY [NDEX

CHEST ACCELERATION
CHEST RESULTANT
CHEST VELOCITY
CHEST DISPLACEMENTY
CHEST SEVERITY IND
PELVIC ACCELERATIO
PELVIC VELOCITY
PELVIC DISPLACEMEN
FEMUR LCADS

EX

N

T

.Y, X

X,Y,12

X,Y,2Z
XY,

L &R

FILTER CLASS

1000

130

180

600

Z0-6057-V-4
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