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SECTION 1
TEST PURPOSE AND PROCEDURE

This car-to-car crash test of a 1980 Toyota Celica and a 1980 Ford
Mustang is part of the New Car Assessment Program B.O.A., Task 3, sponsored by
the National Highway Traffic Safety Administration (NHTSA) under Contract DOT-
HS-8-01938. The purpose of this test was to investigate mass effects of

vehicles in a car-to-car crash test.

The Calspan Corporation, Advanced Technology Center, Transportation
Research Department Test Plan (Calspan Report No. 6525-V-101) for New Car
Assessment Car-to-Car Crash Tests which was submitted to, and approved by, the
Contract Technical Manager (CTM), contains the specific procedures used to

perform this test.

1-1 6525-V-38




SECTION 2
SUMMARY OF TEST NUMBER 38

A symmetric frontal car-to-car impact test of a 1980 Toyota Celica
into a 1980 Ford Mustang with each vehicle traveling 35 mph was performed at
the Calspan Corporation, Advanced Technology Center on 12 August 1980. A
summary of the test conditions can be found in Table 1 and pre- and post-test

photographs can be found in Appendix A.

Each vehicle contained two 50th percentile male Part 572 test dummies,
one in the driver position and one in the right front passenger position. Both
vehicles were equipped with bucket seats. The occupants were restrained with
the production three-point belt system that came installed in the vehicles.

The belt systems for each occupant were instrumented to measure lap and torso

belt loads.

The occupant dummies were instrumented for head and chest triaxial
accelerometers and femur load cells. Each of the dummies used in this test
had been used once subsequent to their certification. The certification
data sheets along with instrumentation calibration data, can be found in

Appendix C.

Injury criteria values are presented in Table 9 and Appendix B con-

tains the vehicle and dummy response data traces.

Post-test observations are contained in the Occupant and Vehicle

Information Section on page 4-1.
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Table 1
CRASH TEST SUMMARY

New Car Assessment
TEST NO. _ﬁ__ pProOJECT Car-to-Car Test

paTe _8-12-80 TIME 2:20pm Teme, _78°

TEST CONDITION Car-to-Car Frontal Impact

1980 Toyota Celica

VEHICLE NO. 1
VEHICLE NO. 2 1980 Ford Mustang
VEH. NO. 1 VEH. NO. 2

TEST WEIGHT {ibs) 3020 3040

IMPACT ANGLE (deg) 0 0

IMPACT VELOCITY (mph)** 3875 34.75

MAX. CRUSH (in) 27.6 27.8

MAX. INTRUSION (in) =50 4.6

DUMMIES VEH. NO. 1 VEH. NO. 2
TYPE Part 572, 50th Percentile Male Part 572, 50th Percentile Male
tocation (1) Driver (2)_RFP (1) Driver {2) RFP
RESTRAINT 3-Point Production Belts 3-Point Production Belts
S/N 153, 320 109, 111

NUMBER OF DATA CHANNELS 58

NUMBER OF HIGH SPEED CAMERAS 11+ 2 Real Time

*WITH RESPECT TO TOW TRACK CENTERLINE
**SPEED TRAP MEASUREMENT (+0.5% ACCURACY)
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Table 2

VEHICLE TEST WEIGHTS AS TESTED

VEHICLE NO. 1 - TOYOTA CELICA

Left Front 770 1bs Left Rear 730
Right Front 850 1bs Right Front 670
TOTAL FRONT 1620 1bs TOTAL REAR 1400
Total Weight = 3020 1bs
Wheel Base = 98 inches
Cor y. ~ 1400 1bs 98 inches 45.4 _ inches
N 3020 1bs

CALCULATION FOR TEST WEIGHT

RCLW = Rated Cargo and Luggage Weight

UDW = Unloaded Delivered Weight (__2570  1bs)

YCW = Vehicle Capacity Weight ( 725 1bs)

DSC = Designated Seating Capacity ( 4)
RCLW = VCW - 150 (DSC)
RCLW = 725 - 150 (4 ) = _ 125 1bs
TEST WEIGHT = UDW + RCLW + (No. Dummies x 164 1bs)
TEST WEIGHT = 2570 ibs + 125 1pg + 2 (164 1bs)
TEST WEIGHT = 3023 1bs

2-3

1bs
1bs
1bs
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Table 3
VYEHICLE TEST WEIGHTS AS TESTED

VEHICLE NO. 2 - FORD MUSTANG

Left Front 800 1bs Left Rear 690
Right Front 830  1bs Right Front 730
TOTAL FRONT 1630 1bs TOTAL REAR 1420
Total Weight = 3050 1bs
Wheel Base = 101 inches
CgF ’ 1420 1bs 101 _inches _ 47 inches

o N 30501bs

CALCULATION FOR

TEST WEIGHT

RCLW
UDW
VCW
DSC

RCLW
RCLW

i

TEST WEIGHT
TEST WEIGHT
TEST WEIGHT

Rated Cargo and Luggage Weight

= Unloaded Delivered Weight (_2600 1bs)
= Vehicle Capacity Weight ( 700 1bs)

= Designated Seating Capacity (__4)

VCW - 150 (DSC)
700

-150 (4 ) = 100 Tbs
UDW + RCLW + (No. Dummies x 164 1bs)

2600 1bs + 100 1bs + 2 (164 1bs)
3028 1bs

2-4

1bs
1bs
1bs
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SUMMARY OF TEST CONDITIONS

VEHICLE NO. 1 - TOYOTA CELICA

TEST

VEHICLE INFORMATION

DATA

Vehicle Manufacturer Toyota Motor Company, Ltd.

Make/Model Celica

Body Style 2-Door Sedan Model Year 1980

VIN _RA42 387434 Build Date 5-80

NHTSA No. 308-31-498 Color Silver

Engine Data: 4 cylinders 134 ind4e displacement

Transmission Data: 5 speed ( ¥) Manual ( ) Automatic
Date Vehicle Received by Laboratory 7-30-80
Dealer's Name & Address Northtown Toyota, Buffalo, N. Y.

FROM CERTIFICATION LABEL ON LEFT DOOR REAR FACE OR 'B' POST

DATA

Vehicle Manufactured by Toyota Motor Company, Ltd.
Date of Manufacture  5-80 VIN RA42 387434
GVRW 3415 Tbs  GAWR: Front 1920 1bs Rear 1920 1bs

FROM "RECOMMENDED TIRE PRESSURE" LABEL ON DOOR, POST, GLOVE BOX, ETC.

Vehicle Load (up to capacity) - Front 24 psi
Rear 24 psi
Recommended Tire Size 175SR-14 Load Range: X B C D
Vehicle Capacity: Types of Seats ___ Bench X  Bucket __ Split Bench
Number of Occupants (Designated Seating Capacity): 2 Front
_2_Rear
4 TOTAL
Cargo Load = 125 1pg
TOTAL = 725 1ps

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

Right Front = 720 1bs Right Rear = 550 1bs
Left Front = 710 1bs Left Rear = 590 1bs
TOTAL FRONT WEIGHT = 1430 1bs ( 56 % of Total Vehicle Weight)
TOTAL REAR WEIGHT = 1140 1bs { 44 % of Total Vehicle Weight)

TOTAL DELV. WEIGHT 2570 1bs

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 122 _1bs CARGO

Right Front = 850 _ 1bs Right Rear = 670 1bs
Left Front = 770 1bs Left Rear = 730 1bs

TOTAL FRONT WEIGHT 1620 1bs ( 54 % of Total Vehicle Weight)
TOTAL REAR WEIGHT 1400 Tbs ( 46 % of Total Vehicle Weight)
TOTAL TEST WEIGHT 3020 1bs

Weight of ballast secured in vehicle trunk area = 0 1bs
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Table 4
SUMMARY OF TEST CONDITIONS (Cont'd)

TEST CONDITIONS
Date of Test 8-12-80 Time of Test 2:12 oopm
Ambient Temperature 78 °F at impact area
Temperature in Occupant Compartment 77 __°F

VEHICLE ATTITUDE (all dimensions in inches)
Delivered Attitude: RF 27-1/4" LF _27-172" RR _26-7/8" LR _27-1/8"

Test Attitude: RF 25.7 LF _26.0 RR _25.5 LR _25.6
VEHICLE TIRE DATA

Recommended Cold Tire Pressure: Front = 24  psi Rear = 24  psi

Recommended Tire Size 175-SR-14 Load Range B

Tires on Vehicle 175-SR-14

Is Spare Tire a "Space Saver" X yes no

Is Spare Tire Standard Equipment _X yes no

TEST FLUID DATA
Test Fluid Type: Red Stoddard Solvent #2 Spec. Grav.: 0.764

Kinematic Viscosity 0.96 Centistokes
Spill Point Volume” gal (SPV)
Test Volume 14. 88 gal (90 to 91% of SPV)

Fuel System Capacity (data from Owner's Manual) 16__ gal
Details of fuel system _ Fngine Operated Fuel Pump

Electric Fuel Pump Yes X No Fuel Injection Yes X No
Does electric fuel pump operate with ignition switch "on" and the engine
not operating Yes X _No

VEHICLE REBOUND AND CRUSH

Overall Length of Test Vehicle: Pre-Test
Post-Test

R_171.7/L _171.6 inches
R 147.1/L 144 inches

Crush = R2a 6 /L_27.8
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SUMMARY OF TEST CONDITIONS

TEST VEHICLE INFORMATION

Vehicle Manufacturer Ford Motor Company

Make/Model Mus tang

Body Style _2-Door_Sedan Model Year 1980

VIN __0OF024273690 Build Date 5-80

NHTSA No. 308-38-498 Color Bright Blue

Engine Data: 4 cylinders 2.3L §§§%§§§disp1acement
Transmission Data: _ 4 speed ( X) Manual ( ) Automatic

Date Vehicle Received by Laboratory 7-29-80

Dealer's Name & Address Midway Ford, Buffalo, N. Y.

DATA FROM CERTIFICATION LABEL ON LEFT DOOR REAR FACE OR 'B' POST

Vehicle Manufactured by Ford Motor Company
Date of Manufacture 5-80 VIN 0F02A273690
GVRW 3570 1bs  GAWR: Front 1785 1bs Rear 1805 1bs

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

Vehicle Load (up to capacity) - Front 35 psi
Rear 35  psi

Recommended Tire Size P]185R/80R-13 Load Range: X B C D
Vehicle Capacity: Types of Seats ___ Bench _x Bucket ___Split Bench

Number of Occupants (Designated Seating Capacity): 2 Front
_2 Rear
4 TOTAL

Cargo Load
TOTAL

100 1bs
700 1bs

WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (WITH MAXIMUM FLUIDS)
Right Front = 750  1bs Right Rear = 550 1bs
Left Front = 740  1bs Left Rear = 560 1bs
TOTAL FRONT WEIGHT 1490 Tbs ( 57 % of Total Vehicle Weight)
TOTAL REAR WEIGHT 1110 Tbs 43 % of Total Vehicle Weight)

TOTAL DELY. WEIGHT = 2600 1bs
WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 122 1bs CARGO
Right Front = 830 1bs Right Rear = 730 1bs
Left Front = 800 1bs Left Rear = 690 1bs
TOTAL FRONT WEIGHT = 1630 1bs (53 % of Total Vehicle Weight)
TOTAL REAR WEIGHT = 1420 1bs (47 % of Total Vehicle Weight)
TOTAL TEST WEIGHT = 3050  lbs
Weight of ballast secured in vehicle trunk area = 0 Tbs
2-7 6525-V-38
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Table 5
SUMMARY OF TEST CONDITIONS (Cont'd)

TEST CONDITIONS
Date of Test _ 8-12-80 Time of Test 2.12 &Y pm
Ambient Temperature 78  °F at impact area
Temperature in Occupant Compartment 77_ °F

VEHICLE ATTITUDE (a1l dimensions in inches)

Delivered Attitude: RF 28" LF _27-7/8" RR _27-3/8" LR 27-5/8"
Test Attitude: RF 26.5 LF _26.4 RR _25.7 LR __26.3

VEHICLE TIRE DATA
Recommended Cold Tire Pressure: Front = 35_psi Rear = 35 _ psi

Recommended Tire Size _ P185/80R-13 Load Range B
Tires on Vehicle P185R

Is Spare Tire a "Space Saver" yes X no

Is Spare Tire Standard Equipment yes X no

TEST FLUID DATA
Test Fluid Type: Red Stoddard Solvent #2 Spec. Grav.: 0.764

Kinematic Viscosity 0.96 Centistokes
Spill Point Volume™ gal (SPV)
Test Volume 10.69 gal (90 to 91% of SPV)

Fuel System Capacity (data from Owner's Manual) 11.5 gal
Details of fuel system Engine Operated Fuel Pump

Electric Fuel Pump Yes x No Fuel Injection Yes y  No

Does electric fuel pump operate with ignition switch "on" and the engine
not operating Yes X No )

VEHICLE REBOUND AND CRUSH

Overall Length of Test Yehicle: Pre-Test
Post-Test

R172.8 /L _151.6 inches
R 172.9 ‘'L 146.3 inches

Crush = R_21.2/L__26.6
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SECTION 3
COMPLIANCE RELATED INFORMATION

Although testing for compliance to FMVSS 212- Windshield Mounting,
219 - Windshield Intrusion, and 301-75 - Fuel Systems Integrity -is not
required for this series of tests, observations regarding these federal regu-

lations will be reported.

Vehicle No. 1 - the Toyota Celica - experienced no fuel leakage and
no loss of windshield retention in this car-to-car crash test., It is likely
that in a barrier test of the same impact velocity this vehicle would comply
with the requirements of FMVSS 301-75 and 212. A protected zone styrofoam
template was not installed on the windshield;however, a review of the high

speed motion pictures indicated that nothing penetrated this area and it is

likely that this vehicle would comply with the requirements of FMVSS 219.

Vehicle No. 2 - the Ford Mustang - experienced no loss of windshield
retention. A protected zone styrofoam template was not installed on the wind-
shield; however, a review of the high speed motion pictures indicated that
nothing penetrated this area. It is likely that this vehicle would comply with
the requirements of FMVSS 212 and 219 in a barrier crash test of the same impact
velocity. The fuel tank was punctured by the edge of a sheared metal abort
bar attached to the underside of the vehicle causing all the fuel to leak out
(see Appendix A - Figure A-1). Since no other damage to the fuel tank was
observed, it is likely that this vehicle would comply with requirements of

FMVSS 301-75 in a barrier test of the same impact velocity.
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SECTION 4

OCCUPANT AND VEHICLE INFORMATION

VEHICLE NO 1 - TOYOTA CELICA

Occupants - The driver of the Toyota Celica did not comply with the injury
criteria requirements of FMVSS 208 for chest acceleration and right femur load.
The right front passenger did comply with the FMVSS 208 requirements. The
occupant results are summarized in Table 10and the data traces are given in

Appendix B.

The driver's knees struck the dash panel very close to the
steering column support brackets. These brackets cause the dash panel to be
stiff in that area which, undoubtedly, caused the high right femur load. The
driver's abdomen struck the lower steering wheel rim and the head struck the
upper rim. The steering wheel collapsed under this load and the chest struck

the hub resulting in a high chest deceleration.

There was a large amount of slack, stretch, or spool-off in the
belt restraint system permitting the occupant to move forward quite far and
strike the vehicle interior. The knees were forced upward as they struck the
dash which, in turn, forced the hips down allowing the 1lap belt to ride up

into the occupant's abdomen.

The right front passenger exhibited similar kinematics although
the dash panel was softer and there was no steering wheel or column to be struck.
As a result, the occupant injury criteria levels were much lower. As before,

the knees forced the hips downward and under the lap belt and there was a great

deal of slack, stretch, or spool-off in the belt restraint system.

The belt restraint system appears to be well designed for maxi-
mum occupant displacement and, thus, minimum acceleration levels,for a 30 mph

crash. This crash of 35 mph exceeded the limits of the system for the driver.
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Vehicle - The instrument panel was badly .broken up. The vehicle body
buckled behind the B-pillar on both sides. The steering column collapsed

the shear capsule. The driver side door was inoperable, while the passenger side

door could be opened. The driver seat tracks failed and the seat moved forward

2.5". The passenger seat tracks failed and the seat moved forward 3.0".

VEHICLE NO. 2 - FORD MUSTANG

Occupants - Both driver and right front passenger complied with the injury
criteria requirements of FMVSS 208. The occupant results are summarized in

Table 11 and the data traces are given in Appendix B.

The driver's lap belt restrained the hips very well resulting
in very little knee-to-dash contact. The torso belt slipped off of the occu-
pant's shoulder and into the dummy arm/shoulder cavity causing the occupant
to roll outboard and permitting forward motion. The occupant's abdomen struck
the lower wheel rim and the right side of the head struck the upper rim. The
head also struck the upper dash panel slightly. On rebound the belt slipped
off the occupant completely.

The passenger exhibited similar kinematics. The belt slipped
into the arm/shoulder cavity and the upper torso rolled outboard. The head
struck the upper dash panel slightly and then struck the right knee more firmly.
On rebound the belt slipped off the occupant entirely.

The fact that the torso belt slips into the arm/shoulder opening

creates an artificial situation that is difficult to relate to human occupants.

Vehicle - The windshield sustained stress cracks. Neither door was

operable; the steering column bent downward due to driver abdominal loads.
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Front Seat Rear Seat
Crossbeam Crossbeam

‘ "A"Jfost “B" Post “C" Post
| Vo v !
— -
- - - ) T
C: e} 3. 2”—» : l
4-1—'[ 8”—-. 'T i 1
YN !
1} Sy 5“223* R )
a | 14
% 45.4 }1 [%]‘JL- !
el NP e R
Yy — | | —
- 3.0
] l Y 18.5 -;J

{ .

ACCELEROMETER |,  ACCELEROMETER LOCATION DIRECTION
NUMBER NrEE
1 Engine X ¥
2 Firewall X X

3 Front Seat Crossbeam X

4 _Bear Seat Crossheam X
5 C.G. X 1 X X

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

data traces found in Appendix B.

FIGURE 2

VEHICLE ACCELEROCMETER LOCATIONS
VEHICLE NO. 1 - TOYOTA CELICA
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Front Seat Rear Seat
Crossbeam Crossbeam
t "A" Post l "B" Post "C" Post
: . ¢ L ¢ !
[ ] (D , (@) . l
|
.T . n
"
(3.2 ‘ ]§L9 :
1. = i f -
1 \]2 9l 1 ]2 5'1
) p—-Jb ! .
! 47.0 ' [2] 34 i
. ]
s N e N i e A -
Y ‘ ] —
k- 0.0-
x 31,3 — e 17.554 31.2

{ N
ACCELEROMETER|  ACCELEROMETER LOCATION DIRECTION
NUMBER x |Y {2z
1 Engine X X
2 Firewall X X
3 Front Seat Crossbeam X [
4 Rear Seat Crossbeam X
5 C.G. X | X |X
|

*The accelerometer pack number can be correlated with the vehicle response
data traces found in Appendix B.

FIGURE 3

VEHICLE NO.
4-7

VEHICLE ACCELEROMETER LOCATIONS
2 - FORD MUSTANG
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NOTE: Camera Information Shown on Tables 8 and 9.

Camera
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<— North

FIGURE 4

Camera

pe— Monorail &

Tow Cable
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TOYOTA

~— |

VEHICLE NO. 1

CcELIca | Camera

AN

- ©®

|

1
'
'

|
l

amer$
]

B

VEHICLE NO. 2
FORD MUSTANG

TOP VIEW

CAMERA POSITION FOR FRONTAL IMPACTS
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Table 8

HIGH SPEED CAMERA LOCATIONS

Test No.: 308-38-498 Vehicle No. 1 _TOYOTA CELICA
Vehicle No. 2 FORD MUSTANG
FILM PLANE
* | CAMERA TO HEAD
CAMERA CAMERA POSITIONS (IN) \ingiE  |TARGET (IN)
NUMBER VIEW X Y Z (DEG)** X
1 Impact Fvent 0.0 -512.5] 42.5| +1.0 -—-
2 Impact Event, 45° anqle -225.0 -221.0] 127.0]x45.0 ---
3 Overhead Tower 0.0 0.0] 388.0x90.0 -—-
4 Vehicle No. 2 Passenger -65.5 -298.5| 44.5] -3.0 283.1
5 Onboard - Vehicle No. 2 Pass. -- -- -- -- -—
6 Vehilce No. 2 Driver -71.0 239.5| 47.5| -5.0 226.2
7 Onboard-Vehicle No. 2 Driver -- -- -- -- ---

8 Vehicle No. 1 Driver 58.5 -309.5) 45.5/ -3.5 295.5
9 Onboard-Vehicle No. 1 Driver -- -~ - -- -
10 Vehicle No. 1 RF Passenger 39.0 253.5{ 47.5| -4.0 239.3
11 Onboard-Y¥ehicle No. 1 Pass. - - - - —

*
X = film plane to impact location
Y = film plane to monorail centerline
Z = film plane to ground
* %
Referenced to Horizontal Plane
4-9 6525-V-38




Table 9

HIGH SPEED CAMERA INFORMATION
(Test 38 )

CAMERA NC. LOCATION TYPE %ﬁﬁ? ?igg?
1 IMPACT PHOTOSONIC 13 880
2 TOWER 45° PHOTOSONIC 13 900
3 OVERHEAD PHOTOSONIC 13 730
4 MUSTANG PASSENGER PHOTOSONIC 2 890
5 MUSTANG PASSENGER ONBOARD  STALEX 8 1100
6 MUSTANG DRIVER PHOTOSONIC 25 880
7 MUSTANG DRIVER ONBOARD STALEX 8 780
8 TOYOTA DRIVER PHOTOSONIC 25 970
9 TOYOTA DRIVER ONBOARD STALEX 8 910

10 TOYOTA PASSENGER PHOTOSONIC 25 890
1 TOYOTA PASSENGER ONBOARD  STALEX 8 875

NOTE: (24 fps) real time movie film coverage of pre-crash, post-
crash and crash event spliced at start and end of film.

4-10 6525-V-38



FIGURE 5
PART 572 DUMMY [N-VEHICLE POSITION

Test No. 38 Vehicle No. 1 Toyota Celica
SEAT TYPE: " ADJUSTER TYPE: BUCKET SEAT BACK TYPE:
Bench ¥ Manual Fixed
X  Bucket Power X___ Adjustable Reclining

Split Bench

DRIVER QUMMY ‘ MEASUREMENT (A) PASSENGER DUMMY
3 . LOCATION

A - Head Target
B - Knee Joint
C - Approximate

'H' Point
D - Sil1l to
Reference
Point
5011~} B
A = 24.7 in._30 Degrees A = o5 in._30_ Degrees
B = 35.5 in._92 Degrees 8 = 34.6 in. _93 Degrees
C=20 in.107 Degrees C = 20.25in.108 Degrees
D = 13,7 in. 0 =137 in.
D {
c -
<) -l !
: %—A——f i l
&5 - S
LEFET —2» ' i I ' i i | RiauT
'} FRT. DcoR FRT. Coo®
2 . |
TOP View
puMMY 1D
[53] (=1 201
A = Left Door to Driver Centerline 11.7 in.
8 = Left Door to Center Passenger Centarline -~ in.
¢ = Left Door to Right Passenger Centerline 39.2 in.
D = Left Door to Right Door 51.5 in.
E, F = Window Glass Height (Right and Left Must be Equal) g _in.
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FIGURE 6

PART 572 DUMMY IN-VEHICLE POSITION

Test No. 38 Vehicle No. 2 Ford Mustang
SEAT TYPE: ADJUSTER TYPE: BUCKET SEAT BACK TYPE:
Bench X_ Manual X__ Fixed
Bucket Power Adjustable Reclining
____Split Bench
DRIVER Qummy MEASUREMENT
LOCATION
A - Head Target
B - Knee Joint
C - Approximate
'H' Point
D - Si17 to Y
Reference 3
Point § Jgfé
PO | ART » AFT | FuD
Mo ] MO -4
A=27 in. 30 Degrees A =25 5 in.3p Degrees -
B = 38 in. 90 Degrees 8 =36,7 1in.9Q _Oegrees
Cc =27 1in. 30 Degrees C =02 ]g41n 99 _ Degrees
D =715 in. D= in.
D i
C =
B - s I
il
& (Y Y ﬂ‘x
LEFT—2 ] ; i | RicuT
'} FRT. DooR FR'\".DGBR
TSP view -
QUMMY ID
| [109] =1
A = Left Door to Driver Centerline 12.7 1dn
8 = Left Door to Center Passenger Centerline --_1in
¢ = Left Door to Right Passenger Centerline 41,4 in
D = Left Door to Right Door 52 in
E, F = Window Glass Height (Right and Left Must be Equal) 10.5 1in
4-12 6525-V-38
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Front seat belts

To put on & belt, pull it out of the
retractor and insert the tab into the buckle.

You'll hear a "click” when the tab locks
into the buckle. Make sure the connection
is secure and the belt is not twisted.

The front seat beit length automatically
adjusts (o yaur size and 1he seat posingn

The retractors will lock the bBelt only
during a fast siop Ar an iMpact. At ather
{imes yow can imove around freely

Front seat belt {cont.)

B;’TDNQ__
To release a belt, press the buckle-release
button and allow the belt to retract.
“ire belt doesn’t fully retract, pull it eut

=70 INeck TOF Kinks of twisting, Than make
iurd INALIT remains untwisted &s it ratracts.

FIGURE 7

Adjust the position of the lap and shoulider
belts.

To redice the risk of sliding under the balt
during an sccident, the fap beit should be
a5 low as possibfe on your hips — not on
WVOUT waist,

Far your safaty do not place the shoulder
belt under your arm.

Rear seat belts

Adjust the comfaort clip to provide a little
slack in the shoulder belt.

Thiz orevents any ocssible aiscomfort fram
the tensian of tha balt-rsor saring, Te
adjust the clio, oull the ba't down 5 little
and then push the clip up agaimst the seat
Belt guide 1o hold the slzck. Do nor pur
mare than 2 inches (50 mml} of sfack
between the belt and vour chest {the width
af g fist), Too much slacs w ) keep ths
belt from proiecting vou in an aocigant,

the belt out of the retractor and
fasten the buckie just like the front.

Pull

The beit may be locked if yvou pull i1 out
ton gquick iy,

You'll hear a "chick” when the tab lecks
imto the buckle, Make sure that the conned-
tion is secure and the belt is not twisted.
The rear seat bell lenglh also automatically
mdjusts o your size, The retractars will
lack tne belt only during a fast stop ar
imgact.

TOYOTA CELICA

Adjust tha position of thae balt.

The belt should be as fow as possible on
vour hfps-no'g QR YOUT WaISL

Ta release the balt, oress the buckle-release
B ttan.

OWNERS MANUAL RESTRAINT SYSTEM OPERATING INSTRUCTIONS - VEHICLE NO.1
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OWNERS MANUAL RESTRAINT SYSTEM OPERATING INSTRUCTIONS - VEHICLE NO. 2

FIGURE 8

FORD MUSTANG
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ORIVER PASS

HH 10.5 10.5
W 13.5 13.7
€D 20.0 18.7
€S 13.3 -
KDL 6.0 6.25
KDR 5.5 6.25
HR 4.2 4.7
HS 7.2 8
AD 3.7 4.7
HD 4.7 6.5
FIGURE 9

OCCUPANT CLEARANCE DIMENSIONS
VEHICLE NO. 1 - TOYOTA CELICA

4-15
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DRIVER PASS

HH 11.0 11.0
H 17.0 17.0
D 20.0 21.2
s 13.0 -
KDL 5.5 5.5
KDR 5.4 | 5.5
HR

5 8 8.0
HS 7.2 7.0
AD 4.0
HD 6.2 6.2

FIGURE 10  OCCUPANT CLEARANCE DIMENSIONS
VEHICLE NO. 2 - FORD MUSTANG
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Table 10

DUMMY INJURY CRITERIA VALUES

Vehicle No. 1 - Toyota Celica

MAXIMUM ACCELERATION (“G")
HEAD CHEST
> *

X Y z R X Y z R
bummy®) | 76} 18 | 57 |68.7} -72| 15 | -22|64.8
pumMMY () 1_102 |-49 | 76 05.6f -54{ 20 | -15]53.0
DUMMY (3)

DUMMY (4)
MAXIMUM FORCE-FEMUR LOAD (LBS)
RIGHT FEMUR LEFT FEMUR
DUMMY (1) 3700 840
DUMMY (2) 480 560
DUMMY (3)
DUMMY (4)
MAXIMUM FORCE-SEAT BELTS LOADS (LBS)
SHOULDER STRAP LAP STRAP
UPPER BELT LOAD RIGHT BELT LOAD
DUMMY (1) 1300 600
DUMMY (3)
DUMMY (4)
HEAD INJURY CRITERIA®® SEVERTY
AVE. ACC. {g) .
HIC t, (SEC) t, (SEC) t; TOt, (303!5%(5)8(:)
DuMMY (1) 881.0 . 0651 . 1149 50.0 1134.7
bummy (2 921.2 | .0927 .1062 85.8* | 1572.6
DUMMY (3)
DUMMY (4)
*DEFINED AS EXCEEDING 0.003 SEC.DURATION
**AS DEFINED IN FMVSS NO. 208
4-17 6525-V-38




Table 11

DUMMY INJURY CRITERIA VALUES

Vehicle No. 2 - Ford Mustang

MAXIMUM ACCELERATION (G")
HEAD CHEST
x | v |z | R x|y |z ]|R&"
pummy ()| 77 |-175| 40 |83.1] -47| -28] 2047
pummv (2) | 196 | 44{120 |77.4] -40| 30| -14]40.5
pumMmy ({3)
DUMMY (4)
MAXIMUM FORCE-FEMUR LOAD (L8S)
RIGHT FEMUR LEFT FEMUR
ouMmYy (1) 280 450
oummy (2) 100 670
pDuUMMY (3}
DUMMY (4)
MAXIMUM FORCE-SEAT BELTS LOADS (LBS)
SHOULDER STRAP LAP STRAP
UPPER BELT LOAD RIGHT BELT LOAD
DumMmY (1) 1250 1300
buMmy (2) 1100 2600
DUMMY (3)
bumMmy (4)
HEAD INJURY CRITERIA®* SEVERLTY
AVE. AcC. lg) | (300 Msec)
HIC 1, (SEC) t, (SEC) t, TOL, HEAD
oummMv | 8723 .0750 1101 57.3 1504.1
Dummy )] < 690.9 _.0969 1155 67.3 1279.9
DUMMY (3)
pumMMmMY (4)
“DEFINED AS EXCEEDING 0.003 SEC.DURATION
**AS DEFINED IN FMVSS NO. 208
4-18 6525-V-38



APPENDIX A

STILL PHOTOGRAPHS

VEHICLE NO. 1 - TOYOTA CELICA

A-1 6525-V-38
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STILL PHOTOGRAPHS

VEHICLE NO. 2 - FORD MUSTANG
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APPENDIX B

VEHICLE AND DUMMY RESPONSE DATA

B-1 6525-V-38




TEST NO. 308-38-498

1980 TOYOTA CELICA

FILTER CHANNEL CLASS

VEHICLE DATA 60

See Figure 2 for accelerometer layout.

B-2 6525-V-38




. 23SITIN WL 3
%} "86e ‘882 "BS1 "aal 88 9 @G- >
I T opl- 3
et~
1
1 fos-
> ac-
5 24
- — TIILom
. ) $.39 Axv—; AdYd JaY T#H3IAN 12  TT3INNUHD
8¢ =53I¥83S 86+ =NNA




J3SITTIN E D ) )
‘89 052 '98e "8S1 ‘00l "as ) es-

6525-V-38

oz

1

)4

(X) 1# 30vd 43130431300V L# IDIHIA HdH ...:uo#m: S +Mzz¢ro
8t =S3143S 86+ =NNd

E—




11 S : 11/ 002

JQISTIIN ~ JWIL

"@agt "ael '8s ‘98-
. a1~
- {o
T{”
Fllrll AtQ—
IllllL
| /1/
— i — 8z
L
"}
L
L N S Illil.rllluov
L# ¥Iovd ¥IL3'043T300V L# 310THIA SIHINI LNIWTIVIdSIa 3NHUHJ

4 8¢ =S3Id435 86 =NN¥A

6525-V-38

B-5




9351 1IN IWIL 5
‘@0 982 ‘902 'esT ) "88 ‘@ 98- =
002- 2

ez1-

op-

B-6

g ab

8c1

8082

|

NJ9d 309 T#HIN 22 TINNGHD

T#H
S 86b =NNA

1

W~
bl oy
0 v
(YT

8t



. J3S1T111M INIL %0
89E  '0G2 902 ‘@81 ‘@01 "8S "9 " @S- "
_ arI- o
PaT-
L
do9-
I | r :
| P&N...
["ll‘# .
'
102
— +|||..|||b@w
) (Xo2k 9364 309 TRHIN me 3INNBHD
8¢ =53I435 86F =NNA



. I3SIN1IU WL o
oot "962 ‘902 ‘@St ‘801 ‘@S ‘@ ‘98- =
> . 9 4
er- 2
)
o1
(* 14
7}
a8y
(X) 2# >0¥d 43308313007 t# I1DIHIA  HdK ALI303n 2 TINNYHD
8t =631335 86+ =NNY

I—




JISTTIN ~ 3WIL

Jo# Movd ¥3ILAn

8t

=83143S

002 e
01-
2
o1
1oz
. of
_ TR SaMINT ELERCEAL e

6525-V-38

B-9




. JISITIM INIL
gL  "0S2 ‘8ec "9S1 a8l '8S '8 a6~

6525-V-38

ae-

> o
e i }
ﬁr 5 P
99
—— 4 001
S (Z2)2% MJbBd 23U T#H3N P2 T1INNVHI
g =S31¥3S 86F =NNd

I——




J3SITIN JWIL

‘80% 852 ‘082 ‘961 ‘@01 "08 ‘0 ‘96~
u T 801-
09-
402-
L 102
W
- 09
_ 001
S 5.9 . Vmﬁ J05_TRIER G2 T3NNOHD

6525-V-38

B-11



J3SITMIN HIL
‘98¢ ‘06¢e 902 "8s1 ‘aat ‘86 ‘@S~
el-
1‘"
0
/ at
862
at
oy
(X) €# MO¥d d43L30d3T30IV L# IDIHIA HdH >tuom_.m: 6 h,(mzza_._n.
8L =53133S g6t =NNA

6525-V-38

B-12




J3ISTIW - 3HIL

‘8og ‘962 ‘08e ‘8S1 ‘801 ‘88 ‘a "8S-
e1-
0
- (2]
|
(7 A
L ™~
~ et
+ oy
1I€# MNIYd d4313i:08371300V L# 31D2IH3IA wMIOZH ._.zwzm Ud._m.WHQ On wzzc._o

8t

=531343S 86 =NNd

6525-V-38

B-13




J3SITIM JWIL
‘P8 8Se ‘eec "8s1 ‘8ol "8S '8 "0S-

6525-V-38

B-14

89

001

Adud JI¥ 14H3AN Nﬁ\lxwzzclu
S 86 =Nnd

)

W~
TV o
a4
ol <t
(I 2

8g

E—




(X) v# MNIvd

. 33S1711H INIL
00 052 ‘982 ‘961 ‘901 = 96~
= a1-
I\‘Ij
AN 2
) 02
| S
or
||l. _ 1 lIL'I.rIILov
g E X ER ER AT RO ER VI T N ALIJ0T3Nn € T3nNoE)
8¢ =$31d435 86% =NN4

6525-V-38

B-15




. | 3351 TN 1L 2
ees ‘ecz  ‘eaz  est  "e8F @S ‘0 06~ s
01- .

8
\ 81 .

02

l’l
T ot
w | J oF
(X) ¥# ¥ovd ¥ILTOUIII00V oF ID1IIA SIHINT TEPERCRE 3 T R ETT T

8f =S3I¥3S 86y =NNA

A _4




JISITIIN NIl
'80g ‘862 ‘aae ‘8S1 ‘001 8s 9 86~

4
)
=
>4
'
6525-V-38

. QW!

B-i7

@3

. E— *uw 1B
AV wgc 18#H3IN 6 INNYHI




JISITIIN Il e
"00L "882 ‘002 ‘@81 ‘881 "8S ‘@8- v”
s Qﬁl M
1/ 2
// at -
// a2
ot
— 214
(X) S# MO¥d ¥3LI0431300v L “ON 310143A HdW ALIJ013n 1INNYHI
8¢ =S53143S g86% =NNd

E—




. JISITIIN WIL
2[5} "0G2 ‘@eae ‘861 ‘8ol "8S '8 ‘@8-
r 81~
tw )
\ -431
1oz
b=
r oL
E | Tllr@v
)G# NIVd ¥3LI0YINID0Y 1# 310143IA SIHINI INIW3IBdSIa 9 INNYHO
8t =83143S 86t =NNY

6525-V-38

-1




. . 93S1 11N JWIL 3
ges ‘@82 902 ‘@St ‘901 s ‘8 ‘85~ .
) m

09-
9z- i}
—— — A s Sl )

0z

09

| _ L 001

$:0 TAOCE A36d 309 1#H3N B3 13NNBHD
g¢  =531d435 86p =NNA

| o




23STTIN 1L

‘98¢ "052 B0z aci ‘901 05 ‘8 ‘96~ :

r T eel- o
29-

T QNl —

82
89
|
8a1
w.Jm.F (Z R %09d 006 TEH3N 11 13NNOHD
8¢ =631d3S 86t =NN¥ ‘



TEST NO. 308-38-498

1980 TOYOTA CELICA

DUMMY DATA
HEAD ACCELERATIONS 1000
CHEST ACCELERATIONS 180
FEMUR FORCES 600
BELT LOADS 60
B-22 6525-V-38

FILTER CHANNEL CLASS . l
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TEST NO. 308-38-498

1980 FORD MUSTANG

FILTER CHANNEL CLASS

VEHICLE DATA 60

B-49 6525-V-38
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TEST NO. 308-38-498

1980 FORD MUSTANG

DUMMY DATA
FILTER CHANNEL CLASS
HEAD ACCELERATIONS 1000
CHEST ACCELERATIONS 180
FEMUR FORCES 600
LOAD FORCES 60

B-69 6525-V-38
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APPENDIX C

DUMMY CERTIFICATION TESTS

C-1 6525-V-38
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Appendix C contains the results from certification tests performed
on the Alderson Research Laboratories Model ATD 30034, 50th percentile male
anthropometric test devices utilized for this crash test. The results indicate
that the dummies meet all of the performance requirements of the six standand
tests as specified in 49 CFR Part 572, Federal Register, Vol. 42, No. 25
dated February 7, 1977.

x

The tests conducted at the Dummy Certification Test Facility of
Calspan Corporation, Advanced Technology Center. A summary of the test results,

Part 572 specifications, instrument calibration information and the electronic

test equipment is included in this Appendix.

Dummy serial numbers and certification dates are:

Serial No. Completion Date
109 8/1/80
111 8/4/80
153 8/4/80
320 8/4/80

Electronic Test Equipment

The complement of signal conditioning recording and display equipment
used in conjunction with dummy certification testing can be found in New Car

Assessment and Standards Indicant Testing Final Report, Report Number 6525-V-1.

C-2 6525-V-38

BN TN N G W N 4 ay o In AN AR My M IE A AN BN EEa I



NHTSA DUMMY ID NO.

P.572 DUMMY CALIBRATION TEST DATA .

109

LABORATORY TECHNICIAN: Gary Gestwick

APPROVED BY: Pre-Test Post-Test
Calibration Calibration
Date of Dummy Calibration - = = = = = = = - = - 7/30/80-8/1/80
Calibration Sequential Number for Dummy - - - - 10
Temperature in Lab. (Spec. = 66 to 78°F)- - - - 68° - 76°
Relative Humidity in Lab. (Spec. = 10 to 70%) - 60% - 65%
TEST PARAMETER SPECIFICATION
1. HEAD DROP TEST:
a. Peak Resultant Accel. - 210 to 260G 257 q
b. Peak Lateral Accel. - - <10G 4 q
¢c. Time above 100G - - - - 0.9 to 1.5 ms
1.0 ms
2. NECK BENDING TEST:
a. Pendulum Speed - - - - 21.5 to 25.5 fps 23.00 fps
b. Pendulum Avg. Decel.
(over t3 - t3) - - - - 20 to 24G 24 g
c. Peak Resultant Head
Acceleration - - = - 26G maximum 24 g
- <
d. Pendulum Decel. (t2 t]) <3 ms 1 ms
e. Pendulum Decel. (t3-t2) 25 to 30 ms 27 ms
f. Pendulum Decel. (t4-t3) <10 ms 5 ms
g. Pendulum Direction
Reversal Time = - - = 107 ms
h. Max. Head Rotation - - 63 to 73° 69°
i. Chordal Displacement:
Head Rotation Angle - -
Q° Time -2 to 2 ms 0 ms
Displ. -.5 to .5 in 0.0 in,
30° Time 25.6 to 34.4 ms 28 ms
Displ. 2.1 to 3.1 in. 2.8 in.
60° Time 40.3 to 51.7 ms 42 ms
) Displ. 4.3 to 5.3 in. 4.8 in.
Maximum Time 53.2 to 66.8 ms 57.5 ms
( °) Displ. 5.0 to 6.0 in. 5.6 in.
Continued
c-3 6525-V-38




Oummy I.D. No.: 1 ole l
Pre-Tast Post-Test
I SARANEL IR T SPECIFICATION Calibration Calibration l
2. MEZX BENDING Tz3T ....
Continued '
i, Chordal DOisplacament:
Head Rotation Angle ==~ l
60° Time 57.0 to 83.0 ms 72 me
Disol. 4.3 ta 5.3 in 4.9 ip
30° Time 85.4 to 104.6 ms 90 s l
| Disol. 2.1 to 3.1 in. 2.4 din.
i Time T01.0 to 123.0 ms 102 me | l
: Disol. -.5 to 0.3 in. 01 in !
3. ABOOMINAL CUMPRESS ION —T T m
1e3T: '
(Preload = 10 pounds)
a. Forcg @ 1" = = = = = 50 to 63 1bs. 56 1bs l
5. Foree @ 1.3" « = = = 73 to 88 1bs. 79 1bs
T LUMBAR FLEXION TEST: l
a. Forez @ 20° - - - - 22 to 34 1bs. 28.5 1bs
b. Force @ 30° - - - - | 34 to 46 1bs. 20 0 1hs l
c. Force @ 40° - - - - | 46 g 38 1bs. 50.0 lbs |
d. Return Angle - - - 12° maximum 3° | l
5. CHE3T IMPACT T=S7S:
' a. High Spesd .
E (1) Probe Speed =~ - | 21.78-22.22 fos 31.82 fos
(2) Peak Delfection - 1.7" maximum 1.7 in.
(3) Peak Resistive l
Forca - = = = - - 228Q 1bs. maximum 1865 1bs
(4) Internal = - - - '
Hysterasis 50 to 70% 50.78%
b. Low Spead '
(1) Probe Speed - - -| 13.86-14.14 fos 13.87 fos
(2) Peak Deflection - 1.1" maximum 1.08 in. | l
| (3) Peak Resistive
! Forcz - - - - - - 1450 1bs. maximum 1173 1bs
| (4) Internal l
i Hystaresis- - - -| 50 tg 70% 51.11%
Cc-4 ’ 6525-V-38 l
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72 QUMMY CALIZRATICN TEST DATA .
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P.572 OUMMY CALIBRATION TEST DATA ...... Continued:

Oummy I[.D. No.: 1§ 0{9
: Pre-Test Post-Test
TEST PARAMETER SPECIFICATION Calibration Calibration
6. KNEE IMPACT TESTS: \
a. Right Side --
(1) Probe Speed - - - 6.76 to 7.04 fps £.95 fps
(2) Maximum Force - - 1850 to 2500 1bs 2150 1bs
(3) Time Above 1000# 1.7 ms_minimum _ zigvmg
b. Left Side --
(1) Probe Speed - - - 6.76 to 7.04 fps 6.96 fps
(2) Maximum Force --- 1850 to 2500 1bs. 2050 1bs
(3) Time Above 1000¢ | 1.7 ms minimum 2.9 ms
C-5 6525-V-38
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oumMMy 1.0. NQ.: 110 9

INSTRUMENT CALIBRATION INFORMATION

: Al

CALIB. SEQ. NOS. FOR DUMMY:

| | oAtE OF
OUMMY INSTRUMENTS : | SERIAL.  |0ATE LaST NEXT l
MANUFACTURER J NUMBER CALIBRATED {CALIBRATIOM
Head Accelerometers--

a. Triaxial unit - = - - = l
5. Uniaxial units l
(1) Longitudinal (A ) - ENDEVCO €S75 1/80 - 1/81
(2) Lateral (Ay) - - - ENDEVCO Ccu62 1/80 1/81
(3) Vertical (A)) - - - ENDEVCO cuss 1/80 1/81
Ches®t Accelerometars-- 1

(Vehicle Crash Test Usage)
a. Triaxial unit = = = - - l
b. Uniaxial units .
(1) Longitudinal (Ax) - .
(2) Lateral (Ay) - - - : |
(3) Vertical (AZ) - - - l
Chest Potentiometar - - - ‘
Femur Load Cells-- }
. Ri Side = = = = - -
a. Right >ide GSE 312 1/80 1/81'
b. Left Side 1
. GSE 306 -1/30 1/31!
CALIB. LAB. INSTRUMENTS: y
A49 |
1. Pendulum Accelerometer - -| CEC 22704 7/80 7/31 '
2. Test Probe Accelerometer - A73 3
3. Lumbar Flexion Test Push CLC 22960 1/80 1/81
Force Gauge - - - - = - = TRANSDUCER, 20051 4/80 4/81 q
4, Abdominal Compression Test JUC.
Forca Gauge = = = = = = = BLH 72952 8/79 8/80'
5. Abdominal Comorassion Test
Oisplacement Gauge - - - = cq¢ 557-11 8/79 8/80i
C-6 6525-V-38 l



P.572 DUMMY CALIBRATION TEST DATA

NHTSA OUMMY ID NO. 1

LABORATORY TECHNICIAN:
APPRQVED BY:

~Gary-Ges twick

Pre-Test
Calibration

Post-Test
Calibration

Date of Dummy Calibration

7/30/80-8/4/80

Calibration Sequential Number for Dummy - - - - 7
Temperature in Lab. (Spec. = 66 to 78°F)- - - - 68° - 77°
Relative Humidity in Lab. (Spec. = 10 to 70%) - 52% - 64%
TEST PARAMETER SPECIFICATION
1. HEAD DROP TEST:
a. Peak Resultant Accel. - 210 to 260G 247 g
b. Peak Lateral Accel. - - <10G 84
¢. Time above 100G - - - - 0.9 to 1.5 ms 1.1 ms
2. NECK BENDING TEST:
a. Pendulum Speed - - - - 21.5 to 25.5 fps 23.2 fps
b. Pendulum Avg. Decel.
(over t3 - tp) - - = = 20 to 24G 23 g
c. Peak Resultant Head
Acceleration - - - - 26G maximum 26 g
d. Pendulum Decel. (tz-t]) <3 ms 1 ms
e. Pendulum Decel. (t3-t2) 25 to 30 ms 27 ms
f. Pendulum Decel. (t4-t3) <10 ms 6 ms
g. Pendulum Direction
Reversal Time - - - - 103 ms
h. Max. Head Rotation - - 63 to 73° 69°
i. Chordal Displacement:
Head Rotation Angle - -
0° Time -2 to 2 ms 0 ms
Displ. -.5 to .5 in 0.0 in.
30° Time 25.6 to 34.4 ms 28 me
Displ. 2.1 to 3.1 in. _2.8 in,
60° Time 40.3 to 51.7 ms 42.5 ms
Displ. __ 4.3 to 5.3 in. 4.9 in
Maximum Time 53.2 to 66.8 ms 59 Mg
( °) Displ. 5.0 to 6.0 in. 5.6 in.
Continued
C-7 6525-V-38




P, 572 QUMMY CALIBRATICN TEST DATA .... Continued:
Cummy [.D. No.:
_ Pre-Test Post-Tast
TEST PARAMETEZ |  SPECIFICATICN Calibratian Calibratian
2. MECK BENDING TzST ....

Continued
i,

Chordal Oisplacement:

Head Rotation Angle --

60° Time 67.0 to 83.0 ms 71 ms
" |Displ. 4.3 to 5.3 in 5 0 in
30° Time - 85.4 to 104.6 ms 89.5 ms
Oisol. 2.1 to 3.1 in. 2.5 in
ST Time 107.0 to 123.0 ms 103 ms |
Oispl. -.5 tg Q.5 in. 0.2 in |
3. ABDOMINAL COMPRESSION —
TEST:
(Preload = 10 pounds)
a. Force @ 1" = = = = - 50 to 63 Ibs. £3 1bs
h. Force @ 1.3" = -« = < 73 to 88 1bs. 86 1bs
4. LUMBAR FLEXION TEST:
a. Force @ 20° - - - - 22 to 34 1bs. 31 1bs
b. Force @ 30° - - - - 34 to 46 1bs. 42 1he
¢c. Force @ 40° < - - - 46 to 58 1bs. 52 1bs
d. Return Angle - - - 12° maximum 3.5°
5. CHEST IMPACT TESTS:
a. High Spesd
(1) Probe Speed - - 21.78-22.22 fos 21.98 fps
(2) Peak Delfection - 1.7" maximum 161 in. i
(3) Peak Resistive |
Farceg - = = = - = 2250 1bs. maximum 1864 1bs ?
(4) Internal - - - - 4*1
Hysteresis 50 _to_70% 61.18% ;
b. Low Sgeed
(1) Probe Speed - - -| 13-86-14.14 fos 13.89 fos
(2) Peak Deflection - 1.1" maximum 1.0 in.
(3) Peak Resistive
Forca - - = - - < 145Q 1bs. maximum 1165 1bs
(4) Internal
Hysterssis- - - -1 50 to 70% 57.67%
C-8 6525-v-38
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P.572 DUMMY CALIBRATION TEST

DATA ...... Continued:

Oummy I.D. No.: 1§11
Pre-Test Post-Test
TEST PARAMETER SPECIFICATION Calibration Calibration
6. KNEE IMPACT TESTS: \
a. Right Side --
(1) Probe Speed - - - 6.76 to 7.04 fps 6.77 fps
(2) Maximum Force - - 1850 to 2500 1bs 2050 1he
(3) Time Above 1000# 1.7 ms minimum 2.0 me
b. Laeft Side --
(1) Probe Speed - - - 6.76 to 7.04 fps 7.00 fps
(2) Maximum Force - - 1850 to 2500 1bs. 2450 1bs
(3) Time Above 1000# 1.7 ms minimum 1.8 ms

6525-V-38




ouMMY 1.0. NO.: i

INSTRUMENT CALIBRATION INFORMATION

DUMMY INSTRUMENTS:

Head Accelercmeters--
a. Triaxial unit = = = = =
b. Uniaxial units
(1) Longitudinal (Ax) -
(2) Lateral (Ay)- - - -

(3) Vertical (Az) - - -

Chest Accelerometers--
(Vehicle Crash Test Usage)
a. Triaxial unit = = = - -
b. Uniaxial units
(1) Longitudinal (Ax)
(2) Lateral (Ay) - -

(3) Vertical (Az) - -

Chest Potentiometer - -

Femur Load Cells--
a. Right Side

b. Left Side

CALIB. LAB. INSTRUMENTS:
1. Pendulum Accelerometer - -

2. Test Probe Accelerometer -

3. Lumbar Flexjon Test Push
Force Gauge

-------

4. Abdominal Compression Test
Force Gauge

- - w w = - -

5. Abdominal Comprassion Test
Oisplacement Gauge - - =~ -

CALIB. SEQ. NOS. FOR DUMMY: %
o | DATE OF
. SERIAL OATE LAST NEXT
MANUFACTURER | NUMBER  JCALIBRATED fCALIBRATION
ENDEVCO €S75 1/80- 1/81
ENDEYCO CUB? 1/80 1/8]1 l
ENDEVCO cuss 1/80 1/81 l
° 1
| |
!
GSE 312 1/80 1/81 }l
GSE 306 "1/80 1/81 \l
49
CEC 22704 7/80 7/81
73
CEC 22960 1/80 1/81 l
TRANSDUCER,
INC. 20051 4/80 4/81
BLH 72052 8/79 8/80 I
cIc 567-11 8/79 8/80 l
C-10 6525-V-38 l
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NHTSA DUMMY ID NO.

LABORATORY TECHNICIAN:

P.572 DUMMY CALIBRATION TEST DATA .

153

APPROVED BY:

__Gary Gestwick

Pre-Test
Calibration

Post-Test
Calibration

Date of Dummy Calibration
Calibration Sequential Number for Dummy - - - -

7/30/80-8/4/80

Temperature in Lab. (Spec. = 66 to 78°F)- - - - 68° - 77°
Relative Humidity in Lab. (Spec. = 10 to 70%) - 52% - 64%
TEST PARAMETER SPECIFICATION
1. HEAD DROP TEST:
a. Peak Resultant Accel. - 210 to 260G 218 g
b. Peak Lateral Accel. - - <10G 7g
c. Time above 100G - - - - 0.9 to 1.5 ms 1.25 ms
2. NECK BENDING TEST:
a. Pendulum Speed - - - - 21.5 to 25.5 fps 22.99 fps
b. Pendulum Avg. Decel. '
(over t3 - t3) - - -~ 20 to 246G 23 g
c. Peak Resultant Head
Acceleration ---- 266G maximum 24 g
d. Pendulum Decel. (tz-t.‘) <3 ms 1 ms
e. Pendulum Decel. (t;-t,) 25 to 30 ms 28 ms
f. Pendulum Decel. (t4-t3) <10 ms 5 ms
g. Pendulum Direction
Reversal Time - - - - . 107 ms
h. Max. Head Rotation - - 63 to 73° 4°
i. Chordal Displacement:
Head Rotation Angle - -
0° Time -2 to 2 ms 0_ms
Displ. -.5 to .5 in 0.0 in.
30° Time 25.6 to 34.4 ms 29 5 ms
Displ. 2.1 to 3.1 in. 2.6 in,
60° Time 40.3 to 51.7 ms 46.5 ms
Displéf 44;==74.3 to 5.3 in. | 4.6 in.
Maximum Time 53.2 to 66.8 ms 56 ms
( °) Displ. 5.0 to 6.0 in. 5.0 in.
Continued c-11 6525V~ 38




r

P, 572 DUMMY CALIBRATICN TEST DATA .

. Continued:

I

OQummy I[.0. No.:
Pre-Test Post-Test
TEST PARAMETZR | SPECIFICATION Calibration Calibration
2. NECK BENDING TedT ....
Continued
i. Chordal Displacement:
Head Rotation Angle --
80° Time = 67.0 to 83.0 ms 64 ms
" {Displ. 4.3 to 5.3 in 4.7 in.
30° Time 85.4 to 104.6 ms 29 me
- Displ. 2.1 to 3.1 in 2.4 in )
1T Time 101.0 to 123.0 ms 104._ms, i
Disol. -.5 to 0.5 in. 0.1 in. !
3. ABOOMINAL COMPRESSION T
TEST: -
(Preload = 10 pounds)
a. Force @ 1" = = - - =~ 50 to 63 1bs. 57 1bs
b. Force @ 1.3" - - - - 73 to 88 1bs. 86 1bs
4. LUMBAR FLEXION TEST:
a. Force 8 20° - - - - 22 to 34 Tbs. 33.5 1bs
b. Force @ 30° - - - - 34 to 46 1bs. 41.0 1bs
¢. Force @ 40° - - - - 46 to 58 1bs. 52 1bs
d. Return Angle - - - 12° maximum 30
5. CHEST IMPACT TESTS:
a. High Spead
(1) Probe Speed - - 21.78-22.22 fos 21.9 fps
(2) Peak Delfection - 1.7" maximum 1.52 1in.
(3) Peak Resistive
Forca = = = = - - 2250 1bs. maximum 1916 1bs
(4) Internal =~ - - =
Hysteresis 50 to 70% 60.13%
b. Low Sgead
(1) Probe Spead - - ~-| 13.86-14.14 fos 13.89 fps
(2) Peak Deflection - 1.1"% maximum .04 in. |
(3) Peak Resistive
Forcs « = « = - - 1450 1bs. maximum 1243 1bs
(4) Internal
Hysterasis- - -~ -| 50 to 70% 51.37%

c-12
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P.572 DUMMY CALIBRATION TEST DATA ...... Continued:

Dummy 1.D. No.: 115 i3 1
: Pre-Test Post-Test
TEST PARAMETER SPECIFICATION Calibration Catibration
6. KNEE IMPACT TESTS: )
a. Right Side --
(1) Probe Speed - - - 6.76 to 7.04 fps 7.03 fps
(2) Maximum Force - - 1850 to 2500 1bs 2500 1bs
(3) Time Above 1000% 1.7 ms_minimum 175 ms.
b. Left Side --
(1) Probe Speed - - - 6.76 to 7.04 fps 6.88 fps
(2) Maximum Force - - 1850 to 2500 1bs. 2250 1bs
(3) Time Above 1000# 1.7 ms minimum 2.0 ms

C-13 6525-V-38



ouMMY 1.0.

INSTRUMENT CALIBRATION INFORMATION

NO.: 1 5 3 F‘

A. DUMMY INSTRUMENTS:

1. Head Accelerometers--

. Triaxial unit

b. Uniaxial units

(1) Longitudinal (AX) -
(2) Lateral (Ay)- - - -

(3) Vertical (AZ) - - -

2. Chest Accelerometars--
(Vehicle Crash Test Usage)

a.
b.

3. Chest Potentiometar - -

Triaxial unit = = - - -
Uniaxial units

(1) Longitudinal (A,) -
(2) Lateral (A)) - - -

Y
(3) Vertical (AZ) - - -

4., Femur Load Cells--

a.

b.

B. CALIB. LAB.

Right Side

Left Side

INSTRUMENTS

1.
2.
3.

Pendulum Accelerometer - -
Test Probe Accelerometer -

Lumbar Flexion Test Push
Force Gauge

-------

. Abdominal Compression Test

Force Gauge

. Abdominal Compression Test

Displacement Gauge - - - -

CALIB. SEQ. NOS. FOR DUMMY:

&
o | DATE OF

| SERIAL"  J0ATE LAST NEXT
MANUFACTURER | NUMBER  ICALIBRATED {CALIBRATION.
ENDEVCO €S75 1/80- 1/81
ENDEVCO CLG2 1/280 1/81 l
ENDEVCO cuss 1/80 1/81

[

* |
GSE 312 1/80 1/81 '
GSE 306 1/80 1/81 l

A49 Il
CEC 22704 7/80 7/81
CEC #3630 1/80 1/81 l
TRANSDUCER,
INC. 22051 4/80 4/81
BLH 72952 8/79 8/80 l
cic 567-11 8/79 8/80 l
Cc-14 6525-V-38 "




P.572 DUMMY CALIBRATION TEST DATA

NHTSA DUMMY ID NO. 320
LABORATORY TECHNICIAN: __ Gary Gestwick
APPRQVED BY: Pre-Test Post-Test
Calibration Calibration
Date of Dummy Calibration = = = = = = = = = - - 7/30/80-8/4/80
Calibration Sequential Number for Dummy - - - - 11
Temperature in Lab. (Spec. = 66 to 78°F)- - - - 68° - 77°
Relative Humidity in Lab. (Spec. = 10 to 70%) - 52% - 64%
TEST PARAMETER SPECIFICATION
1. HEAD DROP TEST:
a. Peak Resultant Accel. - 210 to 260G 212 g
b. Peak Lateral Accel. - - <10G 5 g
¢c. Time above 100G - - - - 0.9 to 1.5 ms 1.3 ms
2. NECK BENDING TEST:
a. Pendulum Speed - - - - 21.5 to 25.5 fps 22.41 fph
b. Pendulum Avg. Decel.
(over t3 - t2) - - - - 20 to 246G 22.5 g
c. Peak Resultant Head
Acceleration ---- 266G maximum 24 g
d. Pendulum Decel. (tz-t]) <3 ms 1 ms
e. Pendulum Decel. (t3-t2) 25 to 30 ms 27 ms
f. Pendulum Decel. (t,-t3) <10 ms 4 ms
g. Pendulum Direction
Reversal Time - - - - 111 ms
h. Max. Head Rotation - - 63 to 73° 70°
i. Chordal Displacement:
Head Rotation Angle - -
Q° Time -2 to 2 ms 0 me
Displ. -.5 to .5 in 0.0 in.
30° Time 25.6 to 34.4 ms 29 5 me
Displ. 2.1 to 3.1 in. 2.8 in.
6Q° Time 40.3 to 51.7 ms 42.5 ms
_Displ. ;4___.3 to 5.3 in. i 4.7 in.
Maximum Time 53.2 to 66.8 ms 62 ms
( °) Displ. 5.0 to 6.0 in. 5.6 in.
Continued
C-15 6525-V-38
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P, 572 DUMMY CALIBRATION TEST DATA .... Continued:
OQummy I.D. No.: a2 1o
Pre-Test Post-Tegt
TES: PARAMET:R | SPECIFICATICN Calibratiaon Calibration
2. MECX BENDING TeST ....
Continued
i. Chordal Oisplacement:
Head Rotation Angle --
60° Time 67.0 to 83.0 ms 75 ms
“iDisol. 4.3 to 5.3 in 5.0 in.
30° Time 85.4 to 104.8 ms 94.5 ms
Dispi. [ 2.1 to 3.1 in. 2.4 in.
0% Time 1071.0 to 123.0 ms 109 ms [
Disol -.5 to 0.5 in. 0.0 in. 4
3. ABOOMINAL COMPRESSION - —
TEST:
(Preload = 10 pounds)
a. Force @ 1" = = = - - 50 to 63 1bs. 61 1bs
b, Force @ 1.3" = - - - 73 to 88 1bs. 87 1hs
4, LUMBAR FLEXION TEST:
a. Force @ 20° - - - - 22 to 34 1bs. 33.5 1bs
b. Force @ 30° - - - - 34 to 46 1bs. 37.0 1bs
c. Force @ 40° -~ - - - 46 to 58 1bs. 46.0 1bs
d. Return Angle - - 12° maximum 6°
. CHEST IMPACT TezSTs:
a. High Speed
(1) Probe Speed - 21.78-22.22 fos 21.94 fos
(2) Peak Delfection - 1.7" maximum 1.67 in.
(3) Peak Resistive
Forca = = = = - - 2250 1bs. maximum 1864 1bs
(4) Internal =~ - - -
Hysteresis 50 to 70% 51.61%
b. Low Sgeed
(1) Probe Speed - - -| 13-85-14.14 fous 13.88 fps
(2) Peak Deflection - 1.1" maximum 1.1 din. |
(3) Peak Resistive
Forca - - = = - - 1450 1bs. maximum 1191 1bs
(4) Internal
Hysterssis- - - -1 50 to 70% 50.72%

C-16 -
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P.572 DUMMY CALIBRATION TEST

DATA ...... Continued:

TEST PARAMETER

SPECIFICATION

ODummy [.D. No.: 3 42
Pre-Test Post-Test
Calibration Calibration

0

6. KNEE IMPACT TESTS:
a. Right Side --

LN

(1) Probe Speed - - - 6.76 to 7.04 fps 7.04 fps

(2) Maximum Force - - 1850 to 2500 lbs 2350 1hs

(3) Time Above 1000# 1.7 ms minimum 1.9 ms
b. Left Side --

(1) Probe Speed - - - 6.76 to 7.04 fps 6.96 fps

(2) Maximum Force - - 1850 to 2500 1bs. 2050 1bs

(3) Time Above 1000# 1.7 ms minimum 2 1 ms

C-17

6525-V-38
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OuMMY 1.0. NO.: i

INSTRUMENT CALIBRATION INFORMATION

A. DUMMY INSTRUMENTS:

1.

Head Accelerometers--

a. Triaxial unit
D.

Uniaxial units

(1) Longitudinal (Ax) -
(2) Lateral (Ay)_ ---
(3) Vertical <Az) - - -

Chest Accelercmetars--
(Vehicle Crash Test Usage)

a.
b.

Chest Potentiometar - -

Triaxial unit - - - - -
Uniaxial units

(1) Longitudinal (A,) -
(2) Lateral (Ay) - - -
(3) Vertical (A)) - - -

Femur Load Cells--

a.

b.

CALIB. LAB.

Right Side

Left Side

INSTRUMENTS :

1.
2.
3.

Pendulum Accelerometar - -
Test Probe Accelerometer -

Lumbar Flexion Test Push
Force Gauge

. Abdominal Compression Test

Force Gauge

. Abdominal Compression Test

Displacement Gauge - - - -

CALIB. SEQ. NOS. FOR QUMMY: &
o | OATE OF
, SERIAL DATE LAST NEXT l
MANUFACTURER NUMBER CALIBRATED {CALIBRATION'
ENDEVCO CS75 1/80° 1/81 l
ENDEVCO CU62 1/80 1/81 l
ENDEVCO cuss 1/80 1/81
: |
’ |
| |
|
aSE 312 1/80 1/81 m
|
GSE 306 1/80 1/81 ﬁh
A4
CEC 22704 7/80 7/81
A73
| CEC 22960 1/80 1/81
TRANSDUCER, l
INC. 20051 4/80 4/81
BLH 72952 8/79 8/80 m
CIC 567-11 8/79 8/80 7,I
C-18 6525-V-38 :




