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SECTION 1

TEST PURPOSE AND PROCEDOURE

This car-to-car crash test of a 1980 General Motors Chevrolet
Citation and a 1980 Chrysler-Plymouth Horyzon 1s part of the New Car
assessment Program B.0.A., Task 3, sponsored by the National Highway Traffic
Safety Admimistration (NHTSA) under Contract DOT-HS-8-01938. The purpose of
this test was to investigate mass effects of vehicles 1n a car-to-car crash

tests.

The Calspan Corporation, Advanced Technology Center, Transportation
Research Department Test Plan (Calspan Report No. 6325-V-101) for New Car
Assessment Car-to-Car Crash Tests which was submitted to, and approved by,
the Contract Techpical Manager (CTM), contains the specific¢ procedures used

to perform this test.
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SECTION 2
GENERAL TEST AND VEHICLE INFORMAT QM

2.1 Narrative Summary of Test No. 33

A symmelric frontal car-to-car impact test, involving a3 1980
Chevrolet Citation and a 1980 Plvmouth Horizon, with a2 nominal closing speed
of 70 MPH was performed at Calspan Corperatton Advanced Technology Cenrter on

april 30, 1980. Ambient temperature on the day of impact was 49°F.

The crash test, originallv scheduled for the atternoon of Friday,
April 25. 1980 was delayed due to an electrical tire in the camera power supply
truck. This fitre occurred at 2:20 pm on April 25. BDBecause of the necessity
to theroughly check out the power supply and replace ail damaged components
and the lateness of the hour, the test was rescheduled for Mondav of the following

week. Poor weather resulted in additional delays until Wednesdav, April 50.

Both vehicles were occupied by Part 572 50th percenrile male
anthropometric test devices (ATDs) in the driver and right front passenger
seating positions  DOetails on aTD placement, kinematics and performance

evaluation criteria are discussed in Section 4.

Yehicle Number 1, the Chevrolet Citaticn, was a two-door coupe having
a four cylinder engine and a four speed manual transmission. This vehicle did
not contawn an air conditioning unit., The fourteen gallon fuel tank, positioned
under the rear passenger seat, was filled to ninetv-three percent of its

capacity with red Stoddard fluid.

Vehicle Number 2, the Chrysler-Plymouth Horizon TC-3 was a two-door
vehicle equipped with 2 soft front bumper, automatic transmission, four cvlinder
engine and an air conditioming umt. The thirteen gallon fuel tank was filled to
ninety-three percent capacity with red Stoddard fluid. The fuel tank was located

under the rear passenger seat.

2-1 6525-V-33




The Citation, at a test weight of 3000 pounds, was 160 pounds heavier

than the Horizon, whose test weight was 2840 pounds.

The tires supplied with the Citation were the recommended tire size

(P185) while the Horizon tires were larger than the recommended tire size

(P175 tires were supplied, P165 tires were recommended).

The crash event was recorded by two real time and eleven high speed
cameras. Camera locations and other pertinent camera information are found in
Section 4 of this report, The crash test film was delivered under separate
cover to the NHTSA,

Impact velocity for both vehicles, towed by a common cable, was
35.14 MPH. Appendix A, Figure A-3, presents the velocity trap counter display
used to determine impact velocity. The readout in seconds is referenced to
40 inches of vehicle travel. The two readouts, 35.17 MPH and 35,11 MPH are
averaged to provide impact speed of 35.14 MPH. Vehicle impact occurred approxi-
mately 4 inches east of the anticipated impact point. A brief summary of

observations follows.

The Citation hood flew open on impact, Maximum crush of this
vehicle was 21.1 inches measured along the vehicle centerline and the maximum
intrusion of 7.2 inches was found on the right side of the firewall. The roof
buckled slightly at the B-pillar location on the right side and windshield
cracking was observed, also on the vehicle right side (see Figure A-8). The
vehicle frame penetrated the rear of both front tires but did not cause
deflation., Both doors could be opened after impact. The CDC was 12FDEW 2.:

The Horizon maximum crush of 20.5 inches was observed on the left
side of the vehicle and was measured from the backing plate located 1,3 inches
behind the soft front bumper. The greatest firewall intrusion of 7.8 inches
was found at the vehicle centerline. The windshield was cracked on both sides

and the roof buckled at the B-pillar locations on both the right and left sides.

o

A steel bar attached to the vehicle underbody by Calspan to carry abort loa&é
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through the vehicle sheared off and penetrated the fuel tank (see Section 3.
The left door could be ovened but the right door was jammed. The after-impact
CDC was 12FDEW 3.

Analysis of the high speed film indicates that there was significant
dvnamic steering column intrusion inte the occupant compartment. It 15 believed
that the automatic Transmission housing, which 1s placed immediately in front
of the steering column linkage, contributed to forcing the stecring column
into the driver occupant compartment. The post-test measursment taken from
=he center of the steering column, shows less than an inch of intrusion.

This is due to the Fact that the driver contacted the steering wheel, deforming
the lower rim and hub and forcing the wheel back toward the dash. Appendix A,

Figures A-24 and A-20, provide views of the pOSCt [eST STEering wheel,

This test was performed in accordance with specifications found 1n
‘Test Plan for New Car Assessment - Car to Car (rash Tests', Calspan Report
No. 66525-V-101. The only data anomalies in this test were found in Yehicle *1,

Citation data. They were:

sccelerometer *2, I direction - cut wire # 65 mseu.
Accelerometer #3, X direction - cut wire 3 55 msec.
z

direction zero shift 2 75 msec.

Accelerometer #5,

2-3 6525-¥-33
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TABLE 1
CRASH TEST SUMMARY

TEST NO. 33 PROJECT New Car Assessment Program
Car-to-Car
=}
DATE 4/30/80 TIME _1358 hrs TEMP. 49

TEST CONDITION

Symmetric Frontal - 70 mph Closing Speed

VEHICLE NO. 1

1980 Chevrolet-Citation 2-Door Club Coupe

VEHICLE NO. 2

1980 Plymouth Horizon 2-Door TC-3

VEH. NO. 1 VEH. NO. 2

TEST WEIGHT (Ibs) 3000 2840

IMPACT ANGLE (deg)’ -0 —_—

IMPACT VELOGITY (mph) " .35.14 . 35.14

MAX. CRUSH fin) __21_1___ __io_'_s___

MAX. INTRUSION (in) 7.2 7.8

DUMMIES VEH, NO. 1 VEH.NO. 2
TYPE Part 572 50th Percentile Male Part 572 50th Percentile Male
LOCATION (1) Driver (2) RFP (1) Driver (2) RFP
RESTRAINT 3-Point Production Belts 3-Point Production Belts
[.D. 320, 163 162, 109

58

NUMBER OF DATA CHANNELS ——————
11 + 2 Real Time

NUMBER OF HIGH SPEED CAMERAS

“WITH RESPECT TO Tow TRACK CENTERLINE
*“sPeED TRAP MEASUREMENT (30.5% ACCURACY)

2-4 6525-V- 33
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TABLE 1 (Cont'd)

QBSERVATIONS (VEMICLE NO. 1] - Citation
GLAZING Windshield cracked
COCRS Both goors ¢ould be gpened

SEAT ANCHORAGES No failure

rResTRaints o failure

OBSERVATIONS (VEMICLE NO. 2) - Horiion

GLAZING Windshield cracked

ocors Left door opened, right Jdoor could not be opened

SEAT ANCHORAGES No failure

RESTRAINTg _ o failure

GENERAL COMMENTS __Roping of the driver and right front passenger lap belts was

chserved on Vehicle 2, the Horizon

2-5 £525-¥-33




Table 2

VEHICLE TEST WEIGHTS AS TESTED

Vehicle No. 1 Citation

Left Front 880 1bs Left Rear

Right Front 880 1bs Right Rear

TOTAL FRONT 1760 1bs TOTAL REAR

Total Weight = 1760 + 1240 = 3000 1bs

Wheel Base = 105 inches

C - 1240 1bs x 105 inches _ 43,4

9 W, ‘ _
3000

CALCULATION FOR TEST WEIGHT

RCLW = Rated Cargo and Luggage Weight

UDW = Unloaded Delivered Weight ( 2410

VCW = Vehicle Capacity Weight ( 8951bs)
DSC = Designated Seating Capacity (_5 )

RCLW
RCLW

]

VCW - 150 (DSC)

TEST WEIGHT
TEST WEIGHT
TEST WEIGHT

2510
2983

895 - 150 (5 )

145 1bs

UDW + RCLW + (No. Dummies x 164 1bs)
145 1bs + 2 (164 1bs)

(CALCULATED)

2-6

1bs)

640 1bs
600 1bs

1240  1bs

inches

6525-V-33
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Table 3

YEAICLE TEST WEIGHTS AS TESTED

Yehicle No. 2  Horizon
Left Front 830 1bs Left Rear 580 Ibs
Right Front 850  1bs Right Rear 580 lbs
TOTAL FRONT 680 1bs TOTAL REAR 1160 1bs
Total Weight = 1680 « 1160 = 2840 1bs
Wheel Base = 96.5 inches
Cop , ® 1160 1bs X 96,5  fnches 394 inchas

U 2840 1bs

CALCULATION FOR

TEST WEIGHT

RCLW
ubl
YCW
DsC

RCLW =
RCLW =

TEST WEIGHT =
TEST WEIGHT =
TEST WEIGHT =

2853

Rated Cargo and Luggage Weight

= Unloaded Jelivered Weignt ( 2410
Yehicle Capacity Weight 715
= Desiqnated Seating Capacity (

1bs )
1bs)

2

VCW - 150 {0SC)
715

180 (4 ) = 115  1bs
UDW + RCLW + (No. Dummies x 1564 lbs)
<410 1bs + LI5S 1pg + 2 (154 1bs)

1bs  [CALCULATED)
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Table 4
SUMMARY QF TEST CONDITIONS
Vehicle No. 1 Citation

TEST VEHICLE INFORMATION

Vehicle Manufacturer General Motors Corp.

Make/Model Citation

Body Style __ 2 Door Club Coupe Model Year 1980
VIN *1X115AW200326 Build Date 1-80
NHTSA No. 308-33.491 Color  Dark Blue
Engine Data: 4 cylinders 2.5L displacement

Transmission Data: 4 speed (yx ) Manual ( ) Autpmatic
Date Vehicle Received by Laboratory 4-23-80

Dealer's Name & Address Mernan Chev., Buffalo, N.Y,

DATA FROM CERTIFICATION LABEL ON LEFT DOOR REAR FACE OR "B' POST
' Vehicle Manufactured by __ Gemeral Motors Corp.

Date of Manufacture 1-80 VIN *1X115AW200326

GVRW 3396 1bs GAWR: Front 1839 1bs Rear 1557 1bs

DATA FROM "RECOMMENDED TIRE PRESSURE" LABEL ON DOOR, POST, GLOVE BOX, ETC.
Vehicle Load (up to capacity) - Front 26 psi

Rear ____ 26 psi
Recommended Tire Size _ P185/80-R13 Load Range: X B c 0
Vehicle Capacity: Types of Seats ____Bench ___ Bucket x__ Split Bench
Number of Occupants (Designated Seating Capacity): 2 Front
ToTAL
Cargo Load = 145 1bs
TOTAL = 895 1bs
WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (WITH MAXIMUM FLUIDS)
Right Front = 770  1bs Right Rear = 430  1bs
Left Front = 840 1bs Left Rear = 470 1bs

TOTAL FRONT WEIGHT
TOTAL REAR WEIGHT
TOTAL DELV. WEIGHT

1610  1bs ( 64.1 % of Total Vehicle Weight)
%

900 1bs { 35.9 of Total Vehicle Weight)
2510  1bs

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES AND 0 1bs CARGO
Right Front = 880 _1bs Right Rear = 600 1bs
Left Front = 380 lbs Left Rear = 640 1bs
TOTAL FRONT WEIGHT 1760 1bs (_58.7 % of Total Vehicle Weight)
TOTAL REAR WEIGHT 1240 1bs (_a1.3 % of Total Vehicle Weight)

1]

TOTAL TEST WEIGHT = 3000 1pg
Weight of ballast secured in vehicle trunk area = 0 1bs
2-8 6525-V- 33

l



Table 4
SUMMARY OF TEST CONDITIONS {Cant'd)

Yehicle Ho. 1 Citation
TEST CONDITIONS

Date of Tesy  4/30/80 Time of Test 1358 am/ pm
Ambient Temperature 49 °F at impact area
Temperature in Qccupant Compartment 790 F

Impact Velocity 35.14 mph

YERICLE ATTITUDE (all dimansions in {nches)

Deliverad Attitude: RF 27 1/2" LF 2 RR 26 1/2" LR 26 3/8"

Test Attitude: RF 26.7" LF 26.7" AR 243" LR 24 4"
VEHICLE TIRE DATA

Recommended Cold Tire Prassura: Front = 26 pst  Rear =3 26 pst

Recommended Tire Size P185/30-R13 Load Range B

Tires on Yehicle P185/80-R13

Is Spare Tire a "Space Saver? yes ne

Is Spare Tire Standard Equipment L yes _0m
TEST FLUID DATA

Test Fluid Type: Red Stoddard Soivent #2 Spec. Grav.: 0.764

Kinematic ¥iscosity 0.86 Centistokes

EPA Capacity 14 gal

Test Vo lume 13.03  gal (93% of EPA Capacity)

Fuel System Capacity (data from Owner's Manual) 14 gal

Details of fuel system Engine operated fuel pump. Fuel rank is under rear

passenger seat with filler tube on left side of vehicle.

Electric Fuel Pump __ Yes _X Ne Fuel Injection __ Yes { Mo

Ooms electric fuel pump operate with ignition switch "on" and the engine
not operating Na Yes NA No

VEHICLE CRUSH

Overall Length of Test Vehicle; Pre=Tast = R 73 2 /L 17a.1 inches
Post-Test = R 53,4 /L _]54 1 1inches

Crush = R 20.8!L 20.0
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Table 5
SUMMARY OF TEST CONDITIONS

Vehicle No. 2 Horizon

TEST

VEHICLE INFORMATION

0ATA

Vehicle Manufacturer Chrysler Corp.

Make/Model Plymouth Horizom TC-3

Body Style _ Tudor Modal Year 1980

VIN ML24AAD181639 ' Build Date 10-79

NHTSA No. 308-33-491 Color Red

Engine Data: 4 cylinders 105 ind - displacement
Transmission Data: speed ( ) Manual (X ) Automatic

Date Vehicle Received by Laboratory 4-22-80

Dealer's Name & Address _ Sheridan Chrysler-Plymouth. Buffalo, N.Y_

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

DATA

Vehicle Manufactured bY _ Plvmouth Div.. Chrvsler Corn

Date of Manufacture 10-79 YIN -ML24AAD181639

GVRW 3195 1bs GAWR: Front 1765 1bs  Rear 1480  1pg
FROM "RECOMMEMDED TIRE PRESSURE" LABEL ON DOOR, POST, GLOVE BOX, ETC.

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

Recommended Tire Size __P165-75-R13 Load Range: X 8 c D
Vehicle Capacity: Types of Seats ___ Bench _X Bucket ___ Split Bench
Number of Occupants (Designated Seating Capacity): 2 Front
- oL
Cargo Load = 115 1bs
TOTAL = 715 1bs
WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (WITH MAXIMUM FLUIDS)
Right Front = 760  1bs Right Rear = 430 1bs
Left Front = 780  1ps Left Rear = 440 1pg
TOTAL FRONT WEIGHT = 1540 1bs (__63.9 % of Total Vehicle Weight)
TOTAL REAR WEIGHT = 870 1bs (__36-1 % of Total Vehicle Weight)

TOTAL DELV. WEIGHT = 2410 1bs

WEIGHT QF TEST VEHICLE WITH REQUIRED OUMMIES AND 25 1bs CARGO

Right Front = 850 1bs Right Rear = 580 bs
Left Front = 830 1bs Left Rear = 580 Tbs
TOTAL FRONT WEIGHT 1680 Ibs ( 59.2 % of Total Vehicle Weight)
TOTAL REAR WEIGHT 1160 1bs (__40.8 % of Total Vehicle Weight)

TOTAL TEST WEIGHT = 2840 1bs
Weight of ballast secured in vehicle trunk area = 0 1bs
2-10 6525-V-33



Table B
SUMMARY OF TEST COMDITIONS (Cont'd)
Vehicle No. 2 Horizon

TEST CONDITIONS
Date of Test _ 4/30/80 Time of Test 1358 hrs.

Anbient Temperaturs 49  °fF ar impact area
Temperature fn Qccupant Compartment 68 °F
Impact Velocity 35.14  mpp
VEHICLE ATTITUDE (a1] dimensions in inchas)
Delivered Attitude: RF 28 1/4% LF 26 1/4" RR 25 3/4" LR 25 5/8"

Tast Attitude: RF 24 3/4% LF 25" RR 24 L/2" LR 24 374"
YEHICLE TIRE DATA

Recommended Cold Tire Pressure: Front = 35 pst Rear = 35 psi

Recommended Tire Size P165-75-R13 Load Range B

Tires an Vehicle P175-75-R13

Is Spare Tire a "Space Saver” yes X no

Is Spare Tire Standard Equipment Aoyes  nmo

TEST FLUID DATA
Test Fluid Type: Red Stoddard Solvent #2 Spec. Grav,: (.754

Kinematic Viscosity (.96 Centistokss
EPA Capacity 13.0 gal
Test Volume 12.1 gal ({93% of EPA Capacity)

Fuel System Capacity {data from Gwner's Manual) 13 gal
Details of fuel system Engine operated fuel pump. Fuel tank is located

under the rear seat with filler tube on right side of vehicle,

Electric Fual Pump Yag L Fuel Injection fas X Ho

Ooes electric fuel pump operate with ignition switch "on" and the engine
not operating NA yegs NA Ng

VEHICLE CRUSH

Overalil Length of Test Venicle: Pre-Test » R 70,5 /L 170.4 inches
Post-Test = R 153.2 /L 145.9 inches

c,—ush e R 17.3 fL 20.5

©2-N 6525-¥-33




SECTION 3

COMPLIANCE-RELATED [NFQRMATION

Although testing for compliance to FMVSS numbers 212, Windshield
Mounting, 219, Windshield Intrusicn and 301-75, Fuel Svstem Integrity are not
required for this series of ftests, observations regarding these federal

regulations will be reported.

Yehicle number 1, the Chevrolet Citation, experienced no fuel leakage
and no loss of windshield retention and, therefofe, would have been in compliance
with FMVS5S numbers 301-75 and 212, Compliance to FMV3S 219 15 unknown due o the
fact that the protected zone srvrofoam templates were not installed on these
vehicles, and, on impact, the Citation hood latches disengaged and the hood

flew open (see Appendix A, Figure A-2}.

Vehicle number 2, the Chrysler Horizon, complied with FMVSS numbers
212 and 219. The fuel tank was punctured by the sharp edge of a sheared metal
"abort’ bar attached to the underside of the vehicle causing all of the Ffuel
to leak out of the fuel tank. This anomaly is considered to be artifactual
to the test and, as no other damage to the fuel tank was observed, the Horiron

is considered to have complied with FMVSS 301-75.
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SECTION 4

OQCCUPANRT AND VEHICLE [NFORMATION

4.1 Narrative Summary of Occupant Responses

Vehicle Number L, the Chevrolet Citation and Vehicle Number 2, the
Chrysler-Plymouth Horizon were both occupred by Part $72 50th percentile male
anthropometric Test Devices (ATDs) in the driver and right front passenger
seating locations. These ATDs had been positioned in the respective vehicles
according to the dummy placement procedures specified in Laboratory Procedure
TP-212-02 and documented in '"Test Plan for New Car Assessment, Car-to-Car Crash
Tests', Calspan Report No. 6525-V-101. Aall dummies were secured in the vehicles
by means of the production three-point belt syvstems. OQwner's Manual Restraint
System Operating Instructions for Vehicles | and 2 are found in Figures 7

and &, respectively.

The ATDs were instrumented with triaxial accelerometer packages in
the head and chest regions and load cells in each femur. Belt loads were
measured on the lap and shoulder belts, All ATDs had been certified immediatelv

preceding the crash test and certification data is available in Appendix C.

Yehicle Number 1, Citation

Both occupants of the Citation complied with FMVSS 208 Injuryv (Criteria
values. These results are summarized in Table 13 and the data iraces are

available in Appendix B,

The driver chest contacted the lower rim of the steering wheel and
the upper right side of his head contacted the upper tim. Both knees contacted
the lower dash panel and the left knee also contacted the left side of the
steering column housing. Post-test views of the driver and draiver compartment

are provided in Appendix A, Figures A-13 and A-15.
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The right front passenger struck the upper left side of his head
on the right knee and struck the dash panel with his left knee, There was
very little right knee chalk found on the dash panel, probably due to the
fact that the ATD rotated -outboard. Post-test views of this dummy and

occupant compartment are supplied in Appendix A, Figures A-14 and A-15.

There was no evidence of roping or abdominal penetration on the lap

belts in vehicle 1.

Vehicle Number 2, Horizon

Both occupants of the Horizon failed to comply with FMVSS 208 Head
Injury Criteria (HIC), but were within the limits set for chest resultant
and femur loads. A summary of Injury Criteria values is presented in Table 13

and the related data traces are found in Appendix B.

The driver struck the upper rim and the hub of the steering wheel
with his head, generating a HIC number of 1774. As mentioned previously in
Section 2, the steering wheel experienced significant dynamic intrusion into
the occupant compartment in both the X and Z directions. The driver's left
knee contacted the steering column housing contributing to the upward force
on the steering wheel, Both knees also contacted the dash panel. The lower
rim of the steering wheel was deformed from contact with the dummy chest.
Appendix A, Figures A-24 and A-26 presents views of driver occupant

compartment, post-test.

The right front passenger's head contacted his left knee, and possibly
also sustained some lesser contact with the right knee, generating a HIC
number of 1218. Both knees contacted the dash panel and this deformation can
be seen in Figures A-25 and A-26. This dummy, whose torso belt load was over
2000 pounds, showed evidence of the shirt material melting intc the torso belt

webbing material. His shirt was ripped by the torso belt in the mid sternum

and right clavicle areas.
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Both of the front bucket seats appeared to be pitched forward
after the impact. The occupants may have submarined as both lap belts had

roped and penetrated the dummies abdominal areas.
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Figure 1  PRE-TEST AND POST-TEST MEASUREMENT PQINTS
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The accelerometer pack number can be correlated with the vehigle response
data traces found in Appendix B,

FIGURE 2 VEHICLE ACCELEROMETER LOCATIONS
VEMICLE N0. 1 - CITATION
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'The acceleromater pack number can be correlated with the vehicle response
data traces found in Appendix B.

FIGURE 3  VEMICLE ACCELEROMETER LOCATIONS
VEHICLE NO. 2 - HORIZON
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NOTE:

Real Time
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Camera Informaticon Shown on Tables 10 and I
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FIGURE 4

TOP VIEW
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Table 10
HIGH SPEED CAMERA LOCATIONS

Test No.  308-33-491 Vehicle 1 _ Citation
Vehi¢le 2 Horizon
FILM PLANE
CAMERA CAMERA POSITIONS (IN)” Eﬁgfgi* TARGEE (IN)
NUMBER VIEW X Y Z (DEG) X
1 Impact Event 517 33 47 0
2 Impact Event, 45° angle 210 226 125 -17
3 Overhead Tower 0 "6 388 79
4 Vehicle 1 - right front passenger | 147 74 41 -3.0 146.6
5 Redundant for Camera 4 249 92 69 -9.0 228.6
Yehicle 1 - driver 160 70 41 -4.5 139.5
7 Redundant for Camera 6 26 79 73 -11.0 225.5
8 Vehicle 2 - driver 162 57 41 -3.5 141.6
9 Redundant for Camera 8 289 58 65 -7.0 268.6
10 Vehicle 2 - right front passenger | 160 47 41 -4.0 139.8
11 Redundant for Camera 10 242 42 71 -9.0 221.8
*X = film.plane to monorail centerline
Y = film plane to impact location
Z = film plane to ground
*Referenced to horizontal plane
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Table 1!

CAMERA [NFORMAT[ON

(Test 33 )
LENS SPEED
CAMERA NO. LOCATION TYPE (mm) | (fps)
] Impact Photosonic 13 ' 900
2 Tower, 45° Photosonic 13 875
3 Tower Photosonic 13 975
4 Citation - RFP Photosonic 13 00
5 Citation - RFP Photosonic 25 300
(Redundant)
6 Citation - Driver Photosonic 13 900
7 Citation - Oriver Photosonic 25 1100
(Redundant)
8 Horizon - Driver Photosonic 13 9]0
9 Horizon - Dtiver Photosonic 25 apo
(Redundant)
10 Horizon - RFP Photosonic 13 300
11 Horizon - RFFP Photosonic 25 1000
(Redundant)
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 of film,
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FIGURE 5

PART 572 DUMMY IN-VERICLE POSITION
Test No. 308-33-491 Vehicle No. 1 - Citation
SEAT TYPE: ADJUSTER TYPE: BUCKET SEAT BACK TYPE:
Bench X  Manual X Fixed
Bucket Power Adjustable Rec¢lining
X Split Bench
A) PASSENGER DUMMY MEASUREMENT DRIVER OuMMY
< 330 - LOCATION
’ A - Head Target
B - Knee Joint
. C - Approximate
2 'H' Point
D - Si1T to
o e Reference
| e j Point
? &) oarts
At | P oA L
Mo 2 Mo i
A =24 1/8 in 12 Degrees’ A =23 3/4 in. 20 Degrees
B = 32 3/8 in. 99 Degrees B =2331/4 in. 97 Degrees
C =17 3/4 in. 110 Degrees C=175/8 in, 102 Degrees
D=14 in. D =14 in.
- = :
: ]
B - !
A—= | I
LEFT—2» ' 4 - \ RIGHT
BRY, CoorR FRY. Do
B TOP VIEW
DUMMY 1D
320 .
A = Left Door to Driver Centerline 14 1/4 in.
B = Left Door to Center Passenger Centerline - in.
C = Left Door to Right Passenger Centerline 40 3/4 1in.
D = Left Door to Right Door T 55 in.
€, F = Window Glass Height (Right and Left Must be Equal) 8 1/4 in.
*Referenced to vertical.
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FIGURE €
PART 572 DUMMY [N-VEHICLE POSITIGN

Test No, 308-33-491 Vehicle No. 2 - Horizon
SEAT TYPE: ADJUSTER TYPE: BUCKET SEAT BACK TYPE:
nch X Manual X Fixad
%X _ Bucket _ Power _____ Adjustable Reclining
___3plit Bench
HMEASUREMENT CRIVER OuMMY
LOCATION
A - Head Target
B8 - Knee Joint
C - Approximate
'H' Point {
0D - Sill to
Reference L
Point 1
3
. b
A= 21 3/4 in, 27 Oegrees A= 23 7/8 1n. 31 Degrees
B = 35 3/4 in. 65  Degrees B = 3% in. g6 Degrees
¢ =211/4 in 109 Degrees € = 20 3/4 in 108 Oegrees
0" )13 1/41n D =13 1/4 in
= S —
& - !
Aoy ! |
O £
. J——
BT T ' [ 1 RUGWT
AT, DeoR T, Dot
TR vithw
DUMMY 10
(=]
A = Left Ooor to Orivar Centerline 13 in.
B = Left Door to Center Passenger Centeriine - in,
¢ = Left Door to Right Passenger (enterline 39 1/2 n.
D = [eft Door to Right Door 52 in.
E, F = Window Glass Height {Right and Left Must be Equal) 4 in,
'Referenced to vertical.
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Seats, Seat Belts, Mirrors

jgat Balts
\wiys use the seat belts. The chance of a senous tnjury 14
sreatly reduced when the seat beits are propery uwed

jeat belts provide protection againat baing thrown from the
rehicle a3 wel as reduaing the risk of an injury <aused by stnk-
ng the intenor of the vehide.

[he iollowing pages contan the recommended procedures lor
asrerung, adiusting and weanng the belts for maamum com-
art and safety

Front Seats

The “UNIBELT" o single belt cestraint system, 13 installed for
he driver and front seat passenger. This system uxorporaces 3
rehicle sansitve shoulder belt remactor. dengned 1o lock (e
‘estnet belt avel} only during very sudden stops or impacts,
This feature aiows the shoulder beit to move breely with the
~earer It will not lock by jerking or pulling the webbung.

DELUXE UNIBELT
SYSTEM WITH

TENSION RELIEVER AND
AUTOMATIC RELEASE
(optionaf)

1. Enterthe car and adyust the sear. Note the
mrtal bp of the Lrubel un stowed poninon
hugh on the vertcal paldir - 4-door: or M the
‘guade loop on the headrest - 1-door,

CLOSE DOOR

L Grap the metal up and sfide 1t up the
wibbung as fz7 & ORIy 10 g0 2roand your
b, a8 you pull out thar webbing. A ouple of
mes and us wi) bicoae an sutomatc one
handed operabion

3. Asyou pull the mebling move the matal
op toward the buckle Thus sysoem will not
lock up U you 1op or houtaee, 10 rrla and
continue 10 " buckhe-ap”

Ln gert the np o the bockle untd 8 “chicdk™ 13
heard.

UNIBELT OPERATING
INSTRUCTIONS

I. Enter the car and adjusl the wtat

2. Grasp thw metal up located besade the
seat and pull the bel? forward across the
bodv w0 that the shoulder poruon of the
belt cosses the shoulder and <hest

3. As you pull the metal hp loward the
buckle, allow the webbing 10 shde
through the np This syseem will noy
lock up f You siop or hesitate. 50 relax
and conanue lo “butkleup”

4. Slack will automatically be removed
due 10 1enpsi0on created by the retrator

5. To reieage the belt. push the button
on the buckle The belt will automat:
callv retumn to s stowed posibon.

4. Slagk wall sutomatically be mmoved due
10 termson created Dy the retractor U » 3nug Bt
i the lap belt pornon 18 dnred. pull up on
the shoulder Delt a3 shown

5. it rhe shouldet belt frels snug, move your
shoukder lorward sughtly. of pive 2 shightrug
onthe belt, such that you withdraw an inch ar
30 of webbang

The bett will seeain e 1mull amoune of slack
necrsary for comfort when you retum to
yout normral seahng posinon U the belt
shltoahght. pulloutb 108 ol webbing. Mt
it retum 10 vour chest and repuat the above
motion NOTE: The door must be closed to
schieve beit tansion mlicd

The shoulder belt wrll allow unsrestngted
movement undez normal condinons Ex
gefne movements wil pmbably requre -
wmng the slack 1n the shoukder belt The belt
wall lock nghtly in the event of an acadent

& To releste the bell push the bulton on
the buchle. The beht will automabcaly retract
ta 1ty sowed pastion when the door 13

opened.

Fiqure 8 OWNER' S MANUAL RESTRAINT SYSTEM QPERATING INSTRUCTIONS

Yehicle #2 Hori zon
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ORIVER PASS r—\
Yy

' N
HH 16 16 1/2 / ™
HY 20 1/2 20 1/4 I IO
e 25 1/4 29 ?f'
= 17 N/A ¢ i
%L 5 7/8 11 /’ 3 "/*'
Y " Va 3
DR 8 7/8 11 L ﬁT
HST 21 7/8 N/A //////// S
%
HR 6 1/4 6 1/2
HS 7 1/2 7 5/8
AD 5 3/4 6
HD 7 3/4 7 1/2

Figure 9  OCCUPANT CLEARANCE DIMENSIONS
VEHICLE NO. 1- CITATION
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SH 11 1/4 10 1/4
B 16 1/4 15
D 20 1/2 23 1/2
Cs 18 1/8 | N/A
DL 8 1/8 8 3/4
2R g 174 | 8 30
HST 20 1/2 N/A
R 4 374 4 3/1
P = 5 5/8 | 5 1/4
AD 3 3/4 | 3 374
r0 6 1/4 6

Figure 10 OCCUPANT CLEARANCE OIMENSIONS
YEHICLE NO, 2 - HORIZON
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Vehicle No. 1

. Table 12

DUMMY INJURY CRITERIA VALUES

1980 Chevrolet Citation

MAXIMUM ACCELERATION (“G™) *
HEAD CHEST
X Y 2 R x | v z R
oummy 1) La5.7| -16 |41,7 | 63.4]-34,5|-8.5 | -15| 39
pummy (2)  |-21.3{37.3 |57.0 | 64.0{-24.3| 33 [11.5 |37.3
DUMMY {3)
DUMMY (4)
MAXIMUM FORCE-FEMUR LOAD (LBS)
RIGHT FEMUR " LEFT FEMUR
ouMmyY (1) 520 1170
DUMMY (2) 505 1000
DUMMY (3)
ouMMY (4)
MAXIMUM FORCE-SEAT BELTS LOADS (LBS)
SHOULDER STRAP LAP STRAP
UPPER BELT LOAD BELT LOAD '
DUMMY (1) 1480 577
DUMMY (2) 1750 812
DUMMY (3)
DUMMY (4)
HEAD INJURY CRITERIA®* SEVERLTY
AVE. ACC. (g)
HIC ty (SEC) t, (SEC) 1, TO 1, HEAD
DUMMY (1) | 448.6 .0783 L1131 44.1 695.9
DuMMY (2) | 6740 .0858 .1167 54,4 934.7
DUMMY (3)
DUMMY (4)
*DEFINED AS EXCEEDING 0.003 SEC.DURATION
**AS DEFINED IN FMVSS NO. 208
4-20 6525-V-33



Table !3

DUMMY INJURY CRITERIA VALUES
Yehicle Yo. 2 1980 Plymouth Horizon

| J

MAXIMUM ACCELERATION ("G

HEAD CHEST
X Y z R pd Y b4 A
ousmy {1t f_j11 |1a.1] 70 125 |-4a f.11.9 9.5 [44.1
DuMMY i2)  |-56.4] 15 | 81 94 }-42 6.4 -6.6[42.3
DUMMY (3)
DUMMY (4)
MAXIMUM FORCE.FEMUR LOAD (L8S!
RIGHT FEMUR LEFT FEMUR
OUMMY {1) 530 1360
DUMMY {2) 460 550
DUMMY (3
DUMMY i4)
MAXIMUM FORCE-SEAT BELTS LOADS (LBS)
SHOULDER STHAP LAP STRAP
UPPER BELT LOAD BELT LOAD
DUMMY (1) 1560 1587
ouMMY (2) 2120 1612
DuUMMY {3)
DUMMY (4)
MEAD INJUARY CRITERIA®® W
AVE, ACLC. ig}
HiC ty ISEC} 14 {SEC) ty TO 15 HEAD
DUMMY (1) 1774.3% L0837 .0879 178.0 2816.2
oummy (| 12186 . 0690 137 59.5 2092.4
DUMMY {3)
OUMMY {4}

"OEFINED AS EXCEEDING 9.003 SEC. DURATION
**43 OEFINED IN FMVSS NQ. 200

4-21 6525-V-33




APPENDIX A

STILL PHOTOGRAPHS

VEHICLE #) - CITATION

A-1 6525-v- 33




ATSTO HTUINNOD didl ALTID0TIN  €£-Y 2u4ndiy

6h20-1-33

NOTLYENDTANOT LoYdW]
1531-38d - 2# ONV L# SITIIHIN  |=W =4nbiry

A-2

S T
G - L5 - Q0L
e |\

o . |




dy3d ONY LNQ¥d JO SMAIA 1531-150d

6525-V-33

A-3

e e e




$30IS 1437 ONY LHOTY 40 SMIIA LS3L-1S0d ONY =3d - L# FTOIHIA G-Y 2unbiy

-33

=Y

6525




431d¥N0-33HHL dv3d ONY INOWd 40 SMITA LS531-1S0d ONY -3dd - L# 3710IHIN  9-Y s4nbLy

B5PE-Y-33




WILHYND LNOWA 1437 GNY LHOTY 40 SMITA LS3L-1SO0d ONY -3Hd - L# JT9IHIA Ly @u4nDid

-33

6525-V

A-6




INFWLHYHW0D INTONT

40 MITA LSIL-1S0d - Ly TT1DIHIA OL-y 34nBLy 4¥3 ONY 38NL T3NS = L 310THAA 6oy 2unbLy

BH25-Y-33

A-7




X009H3ANN BYIY ONY INOMA 40 MITA 1S31-1S0d ONY -3dd - L# JTDIHIA LL-W 3unbL4

B525-V-33




ADOSHIONN LNOA 1437 Ny LHOL1¥ 40 MITA L531-150d ONY -28d - £ JT0IHIA ZL-¥ 34nbly

e =
. I
=
1
Ly
LI
S
:
.
[ . W g 5
oy =
" § I T A »
LN -l
4 L _
=

:
e
‘-+F -

&
f
"




NOILISOd HIATMO 40 MIIA 1S31-1S0d ONY -3dd = L# ITOIHIN EL-V m;:mku

6525-V-33

10

A=




WIONISSYd LNO¥d LHOIY 40 M3IIA LSIL-LSOd GNY -Fdd = L§ 3710I1HIA pL-y 24nb1y

m
L]
i
K 1)
s LA
”..« (La]
" w
B
o
.
o
W N,
- x v--
B Y . L
St .
LA =
=
i
=




WOTHIINT 40 MITA 1S3L-1S0d - L# FTIIHIA SL-V =4nBly

-33

~¥

6525




STILL PHOTOGRAPHS

VEHICLE #2 - HORIZON
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APPENDIX B

VERICLE AND DUMMY RESPONSE DATA
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Test No, 308-33-491
1980 Chevrolet Citation
Vehicle #1 Data

Vehicle Data Filter Channel Class

60

See Figure 2 for Accelerometer Layout,
See Table 8 for Electronic Instrumentation Descriptors,
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Test No, 308-33-491
1980 Chevrolet Citation

Dummy Data

Filter
Head Acceleration
Chest Acceleration
Femur Forces

Belt Loads

See Table 8 for Electronic Instrumentation Descriptor,

B-22

Channel Class

1000

180

600

60

6525-V-33
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Test No. 308-33-491
1980 Plymouth Horizen

Vehicle ¥2 Data

Vehicle Data Filter Channel Class

60

See Figure 3 for Accelerometer Layout,
See Table 9 for Electronic Instrumentation Descriptor.
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Test No. 308-33-49]
1980 Plymouth Volare

Dummy Data

Filter Channel Class

Head Accelerations 1000
Chest Accelerations 180
Femur Forces &00
Belt Load 60

See Table 5 for Electronic Instrumentation Descriptor,
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APPENDIX C
OuMMY CERTIFICATION TESTS
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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 standard
tests as specified in 49 CFR Part 572, Federal Register, Vol. 42, No. 25,
dated February 7, 1977.

The tests were conducted at the Dummy Certification Test Facility of
Calspan Corporation, Advanced Technology Center. A summary of the test results,
Part 572 specifications, instrument calibration information and the electronic

test equipment is included in this Appendix.

Dummy serial numbers and certification dates are:

Serial No. Completion Date
320 4/25/80
163 4/25/80
162 4/25/80
109 4/25/80

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,

Cc-2 6525-V-33



NHTSA DUMMY [.0. KO.:

(ABORATORY TECHNICIAN:

P.572 QUMMY CALIBRATION TEST DATA

3

2

0

Fred F. Juliano and Gary Gestwick

APPROVED BY: B K e K Pre-Test Post-Test
Calibration Calibratinn i
bate of Dummy Calibration = = = = - = = = = = = 4723 - 4/ 25
Calibration Sequential Number for Qummy - - - - 10
Temperature in Lab. {Spec. = 66 to 78°F)- - - - 67-74
Relative Humidity 1n Lad. (Spec. = 10 to 70%) - 38-40
TEST PARAMETER SPECTFICATION
l'l, HEAD DROP TEST:
l a. Peak Resultant Accel. - 210 to 2606 225
b. Peak Lateral Accel. - - <106 8
¢. Time above 100G - - - - 0.9 tec 1.5 ms 1.15
2. NECK BENUING TEST:
a. Pendulum Speed - - - - 21.5 to 25.5 fps c1.96
b. Pendulum Avg. Decetl.
{over t3 - t2) = = - - 20 to 246 23
¢. Peakx Resultant rdead
Acceleration - - - 26G maximom 21
d. Pendulum Decel. {t,-t,) <3 ms 2.5
e. Pendulum Qecel. (t3-t2) 2% to 30 ms 25 !
f. Pendulum Decel. (t,-t,) <10 ms 5 i
g. Pendulum Direction
Reversal Time - - - - 2123 ms 110
h. Max. Head Rotation - - 63 to 73° 69° f
i. Chordal Displacement: |
kead Rotation Angle - - E
0° Time -2 to 2 ms 0 |
Displ. -.5 t0 .5 in 0 ;
30° Time 25.6 to 34.4 ms 27 |
Displ. 2.1 to 3.1 in. 2.8 |
60° ' Time 40.3 to 51.7 ms a2
| Diso1. 8.3 10 5.3 in. iz |
Maximum Time 53.2 to 65.8_ms 62 |
¢ °) Displ. 5.0 t0 6.0 in, 5.7 }
Continued o3 6525V 233




5. §72 DUMMY CALIBRATION TEST DATA .... Continued:

Dummy [.D. No.: ‘
Pre-Test Poéf:Tes£
TEST PARAMETER SPECIFICATION Calibration Calibration
2 NECK BENDING TEST ....
Continued
i. Chordal Displacement:
Head Rotation Angle -l
60° Time 67.0 to 83.0 ms 74
“|Displ. 4.3 to 5.3 in 4.9
30° Time 85.4 to 104.6 ms 93
Displ. 2.1 to 3.1 in. £
AL Time 707.0 to 123.0 ms 107
| 4 Displ. ~.5 to 0.5 1in. 0 ]
3. ABDOMINAL COMPRESSION =
TEST:
(Preload = 10 pounds)
a. Force @ 1" = = = - - 50 to 63 1bs. 32
b. Force @ 1.3" - - - 73 to 88 1bs. 73.2
4, LUMBAR FLEXION TEST:
a. Force 8 20° - - - 22 to 34 1bs. 50.5
b. Force @ 30° - - - 34 to 46 Tbs. 4
c. Force @ 40° - - - 46 to 58 1bs. 57.5
d. Return Angle - - 12° maximum 7
5. CHEST IMPACT TESTS:
a. High Speed
(1) Probe Speed - 21.78-22.22 fps 21.90
(2) Peak Delfection - 1.7" maximum 1.22
(3) Peak Resistive
Force = = = = = = 2250 1bs. maximum 1813
(4) Internal - - - - .
Hysteresis 50 to 70% 70%
b. Low Speed
(1) Probe Speed - - -| 13-86-14.14 fps 14.0
(2) Peak Deflection - 1.1" maximum 1.05
(3} Peak Resistive
Forceg = = = - - - 1450 1bs. maximum 1087
(4) Internal 67%
Hysteresis- - - -1 50 to 70% i
C-4 6525-V-33




P.572 DUMMY CALIBRATION TEST DATA ...... Continyed:

Oummy [.D. No.:

3 I2 0

lTeST PARAMETER

SPECTIFICATION

Pro-Test I Post-Test

Calibration

Calibration

6. KNES IMPACT TES5TS.

a.

b.

Right Side --

(1) Probe Speed - - - 6.76 to 7.04 fps 6,99

(2) Maximum Force - - 1850 _to 2500 1bs 2250

(3) Time Above 10004 1.7 ms minimum 1.9 Bl

Left Side --

(1) Probe Speed - - - §.76 to 7.04 fos 7.03 |

{2) Maximum Force - - 1850 to 2500 lbs. 1855 l
1.7 ms minimum 2.1

(3) Time Above 1000

€-5

6525-¥-33
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INSTRUMENT CALIBRATION INFORMATION

DUMMY I.D. NO.: sl 2] of

A. DUMMY INSTRUMENTS:
1. Head Accelerometers--

a. Triaxtal unit
b. Unjaxial units
(1) Longitudinal (AX) -
(2) Lateral (Ay) - - -

(3) Vertical (Az) - - -

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

(2) Lateral (Ay) - - -
(3) Vertical (A)) - - -

3. Chest Potentiometer - -

4. Femur Load Cells--
a. Right Side

b. Left Side

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

2. Test Probe Accelerometer -

3. Lumbar Flexion Test Push
Force Gauge

4. Abdominal Compression Test
Force Gauge

5. Abdominal Compression Test
Displacement Gauge - - - -

CALIB. SEQ. NOS. FOR DUMMY: & '
. R DATE OF .
SERTAL DATE LAST NEXT
MANUFACTURER NUMBER CALIBRATED JCALIBRATION: .
Endevco CK78 1/80.
Endevco CG34 1/80 '
Endevco CN24 1/80 ' l
AS514 l
CEC 17816 1/80
Endevco CK11 1/80
ALLS ;.
CEC 17839 1/80 :
Humanoid -- 4/80 l
Special :
DJ
Instr. 1926 1/80 l
DJ
Instr. 1707 1/80 .
CEC 2437 1/80 l
CEC 22960 1/80
Transducers l
Tne 20051 4/80
BLH 72952 8/79 l
Cic 567-11 8/79 '
C-6 6525-V-33 l




P.572 DUMMY CALIBRATION TEST DATA

HHTSA QUMMY [.D, NO.: 1 6 [3

LABORATORY TECHNICIAM: Fred J. Juliampe and Gary Gestwick

APPRQVED BY: 5 ,{/Wv«——- L Pre-Test Post-Test
i Calibration Calibratinn
bate of ODwmmy Calibration - < =~ = = = = - - = - 4/23 - 4/25
Calibraticn Sequential Number for Qummy - - - - !
Temperature in Lad. (Spec. = 66 to 78°F)~ - - - 66-74
Relative Humidity in Lab. {Spec. = 10 to 70%) - 29-40
TEST PARAMETER SPECIFICATION
. HEAD DRQP TEST:
a. Peak Resultant Accel. - 210 to 260G 245
b. Peak Lateral Accel. - - <106 ' 2.5
¢, Time above 100G - - - - 0.9 to 1.5ms 1.1
2. NECK BENOING TEST:
a. Pendulum Speed - - - - 21.5 to 25.5 fos 21.69
b. Penduium Avg. Decel.
(over t3 - t3) - - - - 20 to 246 24
¢. Peak Resultant Head
Acceleration - - 26G maximum 22
d. Pendulum Decel. (tz-t1] <3 ms 1.25
e. Pendulum Decel. (t3—t2) 25 to 30 ms 28
f. Pendulum Decel. (td't3} <I0 ms 4
g. Pendulum Direction
Reversal Time - - - = >123 ms 105
h. Max. Head Rotation - - 63 to 73° : 69
i, Chordal BDisplacement:
Head Rotation Angle - -
e Time -2 to 2 ms
Disapl, -.5 to .5 in 0
30° Time 25.6 to 34.4 ms l 27
Displ. 2.1 to 3.1 in. | 2.5
60° Time 40.3 to 51.7 ms a1
Bispl. ! 4.3 %0 5.3 in. 4.0 _
Ma ximum Time 53.2 to 66.8 ms | 52
{ °) Displ. 5.0 to 6.0 in. 5.2
Continued c.7 6525-V-31
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5. 572 DUMMY CALIBRATION TEST DATA .... Continued:

Oummy I.D. No.: n
Pre-Test Poéﬁ:f8§t
TEST PARAMETER SPECIFICATION Calibration Calibration
2. NECK BENDING TEST ....
Continued
i. Chordal Displacement:
Head Rotation Angle --
60° Time 67.0 to 83.0 ms 2 -
Displ. 4.3 to 5.3 in 4.6
30° Time 85.4 to 104.6 ms 92
Displ. 2.1 to 3.1 in 2.2
EE Time  101.0 to 123.0 ms 100 |
0ispl. -.5 to 0.5 in 0 .
3. ABDOMINAL COMPRESS ION '
TEST:
(Preload = 10 pounds)
a. Force @1" = =~ = - - 50 to 63 1bs. 53.5
b. Force @ 1.3" - - - - 73 to 88 1bs. 78
4, LUMBAR FLEXION TEST:
a. Force @ 20° - - - 22 to 34 1bs. 30.5
b. Force @ 30° -- - 34 to 46 1bs. 58
c. Force @ 40° - - - - | 46 to 58 1bs. A8
d. Return Angle - - - 12° maximum 8
5. CHEST IMPACT TESTS:
a. High Speed
(1) Probe Speed - - | 21.78-22.22 fps 21.89
(2) Peak Delfection - 1.7" maximum 1.68
(3) Peak Resistive
Force = = - - - = 2250 1bs. maximum 1968
(4) Internal - - - - 51,75
Hysteresis 50 to 70% Y
b. Low Speed
(1) Probe Speed - - -| 13-86-14.14 fps 14.07
(2) Peak Deflection - 1.1" maximum 1.05
(3) Peak Resistive
Forcg - = - = - - 1450 1bs. maximum 1228
(4) Internal -
Hysteresis- - - -1 50 to 70% 55.4%
Cc-8 6525-V-33

|



P 572 DUMMY CALISRATION TEST DATA ...... Continued:

Dummy 1.3, Mo.: L} 6
Pre-Test | Post-Test
TEST PARAMETER SPECIFICATION Calibration = Calidration
6. KMEE IMPACT TESTS:
&. Right Side --
{1) Probe Speed - - - 6.76 to 7.04 fps 6.98
{2) Maximum Force - - 1850 to 2500 1bs 1850
(3) Time Above 10007 1.7 ms minimym | 2
5. Left Side -- |
{1) Probe Speed - - - 5.76 to 7.04 fos E 6.99
(2) Maximum Force - - 1850 to 2500 Ibs. | 2000
(3) Time Above 1000F 1.7 @s minimum 1 2.0

Cc-9 6525-V-33




OUMMY 1.0. NO.: |11 6] 3

INSTRUMENT CALIBRATION INFORMATION

A. DUMMY INSTRUMENTS:

1.

Head Accelerometers--

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 Flexion Test Push
Force Gauge = - - - - - -

4. Abdominal Compression Test
Force Gauge - - = - - - =

5. Abdominal Compression Test
Displacement Gauge - - - =

CALIB. SEQ. NOS. FOR DUMMY: &
- ) DATE oF
SERIAL DATE LAST NEXT
MANUFACTURERAL NUMBER CALIBRATED JCALIBRATION
Endevco DB47 1/80.
Endevco CX05 1/80
Endevco CJ54 2/80
Al128
CEC 18259 1/80
Endevco CE06 1/80
A512
CEC 17811 1/80
Humanoid
Special o 4/80
GSE 549 1/80
GSE S48 1/80
CEC 2437 1/80
CEC 22960 1/80
Transducers
Inc. 20051 4/80
BLH 72952 8/79
BLH 567-11 8/79
C-10 6525-V-33




P.572 DUMMY CALIBRATION TEST DATA

NHTSA DUMMY [.0. NO.: 1186

LABORATORY TECHNICIAN:
APPROVED BY:

2

Fred FT-Juliano and Cary Gestwick

B Ko 2lehr

Pre-Tast
Calihration

Post-Test
Calibratinn

ate of Dummy Calibration
alibration Sequential Number for Oummy - - - -

a/23-4/25/80
1

emperature in Lab. {Spec. = 68 to 78°F)- - - - E 66-71
elative Humidity in Lab. (Spec. = 10 to 70%) - \ 29-38
TEST PARAMETER SPECIFICATION | |
1. HEAD DRQP TEST: ]
a. Peak Resultant Accel. - 210 to 2606 240 |
b. Peak Lateral Accel. - - <106 5 N
c. Time above 100G - - - - 0.2 to 1.5 ms 1.2
NECK SENDING TeSy:
a. Pepdulum Speed = - - - 21.5 to 25.5 fps 22.9
h. Pendulum Avg. Decel.
(over t3 - tp) - - - - 20 to 24G 23
¢. Peak Resultant Head
Acceleration - - - - 266G maximum 25.%
d. Pendulum Decel. (tg-t]) <3inms 5 g
e, Pendulum Decel. (t3-t2) 25 to 30 ms I =0
£. Pendulum Decel,. (ta-t3J <10 ms | 4
g. Pendulum Direction
Reversal Time - - - - 2123 ms 101
h. Max. Heed Rotation - - §3 to 73° 65.8
i. Chordal Displacement:
Head Rotation Angle - -
0° Time -2 tg 2 ms 0
! Displ. -.5 to .5 in 0 |
i kold Time 25.6 to 34.4 ms 29 |
Displ. 2.1 to 3.1 in. 2.4
60° Time 40.3 to 51.7 ms &
'_ Oisol. 4.3 t0 5.3 in. 4.8
Maximum Time §3.2 to 6.8 ms 59
{ Displ. 5.0 to 6.0 in. 31
Continued

6525-V-33
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5. 572 DUMMY CALIBRATION TEST DATA .... Continued:
OQummy [.D. No.: u '
Pre-Test Poes
TEST PARAMETER SPECIFICATION Calibration Calibration l
2. NECK BENDING TEST ....
Continued
i. Chordal Displacement: l
Head Rotation Angle --
g0° Time | 67.0 to 83.0.ms 57 '
" Displ. 4.3 to 5.3 in, 4.8
30° Time 85.4 to 104.6 ms ¢/ '
- Displ. 2.1 to 3.1 in. 2.4 o
A Time 107.0 to 123.0 ms 103 |
: Displ. -.5 to 0.5 in. -.2 l '
3. ABDOMINAL COMPRESSION - N
TEST: :
(Preload = 10 pounds) '
a. Force @ 1" = = = - - 50 to 63 1bs. 58
b. Force @ 1.3" - - - - | 73 to 88 1bs. 87 '
4, LUMBAR FLEXION TEST:
a. Force @ 20° - - - - | 22 to 34 1bs. 25 .
b. Force @ 30° - - - - | 34 to 46 lbs. 38
¢c. Force @ 40° - - - - 46 to 58 1bs. 52
d. Return Angle - - - 12° maximum 10° l
5. CHEST IMPACT TESTS:
a. High Speed l
(1) Probe Speed - - 21.78-22.22 fps 21.98
(2) Peak Delfection -{ 1.7" maximum 1.55 I
(3) Peak Resistive
Forceg = = = = = = 2250 1bs. maximum 1942
(4) Internal - - - - , '
Hysteresis 50 to 70% 65.2%
b. Low Speed .
(1) Probe Speed - - - 13.86-14.14 fops 13,98
(2) Peak Deflection - 1.1" maximum .97 '
(3) Peak Resistive
Forcg -~ = = = = = 1450 1bs. maximum 1217
(4) Internal . I
Hysteresis- - - -1 50 to 70% 68.5%
c-12 6525-V-33 l



P.572 CUMMY CALIBRATIGN TEST DATA ...... Continued:

TEST PARAMETER

6. KMEE IMPACT TESTS:

da.

b.

Right Side --

(1) Prode Speed - - -
(2) Maximum Force - -
(3) Time Above 10007

Left Side --

(1) Probe Speed - - -
(2) Maximum Force - -
{3} Time Above 1000#

Qummy [.0. No.: 1 6 ) 2

Pre-Test Post-Test
SPECIFICATION Calibration Calibration
6.76 to 7.04 fps 7.03 ’
1850 to 2500 1bs 2200 l
1.7 ms minimum 2.0 { |
§.76 to 7.04 fps 6.98
1850 to 2500 1bs. 2300
1.7 ms minimum tl 1.9

6525-¥-33




oummy 1.0. NO.: |1 ls J2 }

INSTRUMENT CALIBRATION INFORMATION

DUMMY INSTRUMENTS:

Head Accelerometers--

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 Flexion Test Push
Force Gauge - -~ - - - - -

4. Abdominal Compression Test
Force Gauge - - - - - - -

5. Abdominal Compression Test
Displacement Gauge - - - -

CALIB. SEQ. NOS. FOR QUMMY: & l
B i DATE OF l
SERIAL DATE LAST NEXT
MANUFACTURER NUMBER CALIBRATED JCALIBRATICN: l
Endevco CJ22 1/80
Endevco CS41 1/80 l
Endevco CH21 1/80 '
A23 . Il
CEC 22290 1/80
Endevco CcJ92 1/80
. A69 i l
Endevco 22722 1/80 !
Humanoid
Special o 4/80 l
GSE 77 1/80 l
GSE 76 1/80 l
CEC 2437 1/80 l
CEC 22960 1/80
Transducers l
Inc. 20051 4/80
BLH 72952 8/79 '
BLH 567-11 8/79 '
C-14 6525-V-33 .




P.572 DUMMY CALIBRATICM TEST DATA

Jr—

NHTSA DUMMY [.D. NO.: ] oo
LABORATGRY TECHNICIAN:  Fred JTrJuliano and Gary Gestwick
APPROYED BY: - %S ﬂf:£4ﬁéii¢§iu_. Pre-Test Post-Test
Calibration Calibratinn
Eate of Qumny Calibration = - = = = = = = = - = 4/23% - 4/25/80
alibration Sequential Number for Dummy - - - - 7
Temperature in Lab. (Spec. = 66 to 78°F}. - - - 67-712
Relative Humidity in Lab. (Spec. = 10 to 70%) - 38-40
TEST PARAMETER SPECIFICATION
N. HEAD DROP TEST:
a. Peak Resultant Accel. - 210 to 2606 250
5, Peak Lataral Accel. - - <106 4
¢, Time above 100G - - - - 0.9 tg 1.5 ms 1.15
P. NELR SENDINE TEST: l
a. Pendulum Speed - - - = 21.5 to 25.5 #ps °l.54 [
b. Pendulum Avg. Decel. '
(over t3 - t3) - - - - 20 to 243G 22
c. Peak Resultant Head i
Acceleration - - - 256G maximum 20 ;
d. Pendulum Decel. (tZ'tT] <3 ms 2 ] |
e. Pendulum Decel. (t3-LZJ 25 tg 30 ms 26 |
. < .
f. Pendulum Decel. (t4 t3} <10 ms 8 |
g. Pendulum Direction
Reversal Time = = = - >123 ms 107
h. ™ax. Head Rotatian - - 63 to 73° 63
1. Chgrdal Displacement:
Head Rotation Angle - -
Q° Time -2 to 2 ms 0
Displ. -.5tc .5 in
30° Time 25.6 to 4.4 ms 28
Displ. 2.1 to 3.1 in, 2.4
60° Time a0.3 to 51.7 ms 48
Disol. 4.3 to 5.3 in. 3.8
— |
Maximum Time 53.2 to 6.8 ms o0 '
{ °) Displ. 5.0 to 6.0 in. 5.2
Continued c-15 6525-V_33
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o. 572 DUMMY CALIBRATION TEST DATA .... Continued:
Qummy [.D. No.: “u
Pre-Test Poét:fest
TEST PARAMETER SPECIFICATION Calibration Calibration
7. NECK BENDING TEST ....
Continued
i, Chordal Displacement:
Head Rotation Angle --
60° Time 67.0 to 83.0 ms 68
Displ. 4.3 to 5.3 in 4.9
30° Time 85.4 to 104.6 ms 90
Displ. '2.145g 3.7 in. 2.3
T Time 701.0 to 123.0 ms 104
, : Displ. -.5 to 0.5 in. 0 B
3. ABOOMINAL COMPRESSION - =
TEST:
(Preload = 10 pounds)
a. Force @ 1" - - - - -~ 50 to 63 1bs. 55
b, Force @ 1.3" - - - - 73 to 88 1bs. 81
4, LUMBAR FLEXION TEST:
a. Force @ 20° - - - - 22 to 34 1bs. 23 -
b. Force 8 30° - - - - 34 to 46 1bs. 34
¢. Force @8 40° - - - - 46 to 58 1bs. 47.5
d. Return Angle = - - 12° maximum 10.5
5. CHEST IMPACT TESTS:
a. High Speed
(1) Probe Speed - - | 21.78-22.22 fps 21.85
(2) Peak Delfection - 1.7" maximum 1.7
(3) Peak Resistive
Force = = = - - - 2250 1bs. maximum 1823.4
(4) Internal - - - - ’
Hysteresis 50 to 70% 55.8
b. Low Speed
(1) Probe Speed - - -| 13-86-14.14 fps 14.03
(2) Peak Deflection - 1.1" maximum .85
(3) Peak Resistive 1213
Forcg = == = = = 1450 1bs. maximum °
(4) Internal 63
Hysteresis- - - =| 50 to 70%
C-16 6525-V-33



p 572 DUMMY CALIBRATION TEST DATA ...... Continued:
Dummy [.D, Mo.: 1]0
Pre-Test | Post-Test
TEST PARAMETER SPECIFICATION Calipration [ Calbivration
6. KNEE IMPACT TESTS: i
a. Right Side -~
(1) Probe Speed - - - 6.76 to 7.04 fos 6.77
(2) Maximum Force - - 1850 to 2500 1bs 2000
(3) Time Above 10004 1.7 ms minimym 1.7
b. Left Side --
(1} Probe Spead - - - 6,76 to 7.04 fos 7.02
(2) Maximum Farce - - 185G to 2500 1bs. . 2400
(3) Time Above 1000¢ 1.7 ms minimm 1.8

C-17 6525-V-13




DUMMY I.D. NO.: 1] ol of

INSTRUMENT CALIBRATION INFORMATION

DUMMY INSTRUMENTS:

Head Accelerometers--

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 Flexion Test Push
Force Gauge

4, Abdominal Compression Test
Force Gauge

5. Abdominal Compression Test
Displacement Gauge - - - -

CALIB. SEQ. NOS. FOR DUMMY: & I
R ) DATE oF l
SERIAL DATE LAST NEXT
MANUFACTURER NUMBER CALIBRATED JCALIBRATION: l
Endevco CM86 1/80,
Endevco CL&0 - 1/80 l
Endevco CN64 1/80 ' l
A510 .
CEC 17814 1/80
Endevco DAS7 1/80
A122 ‘ I
CEC 17932 1/80 ;
Humanoid '
Special o 4/80 !
GSE 81 1/80 l
GSE 80 1/80 l
CEC 2437 1/80 '
CEC 22960 1/80
Transducers l
Inc. 20051 4/80
BLH 72952 8/79 .
BLH 567-11 8/79 l
C-18 6525-V-33 I




