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APPHOVED ENGINEERING TELT LABORATORIE S
SECTION
LN'TRUDUCT TOR

This report conlains intormation regarding a joint pro-
gram for the Oftice ot vehicle safety Compliance (OVSC),
Office of Autowmolive Ratings (0OAR), and Research and
Developuent (RaD) for a vehicle assessment and standards
enforcement indicant tests of windshield mounting, wind-
shield zone intrusion, and fuel system integrity relative
to Federal Molor Vehicle Safety Standard (FMVSS) No's. 212,
219 and 301-75. This test was performed under Contract
Number DOT-H$-9-02273 by Approved Engineering Test Labora-
tories, 1536 East Valencia Drive, Fullerton, California,
in accordance with the Otfice of Vehicle Safety Compliance

(OVSC) Laboratory Procedures (TP212-02).

The specific purpose of this test was to obtain research and

vehicle rating data in conjunction with windshield mounting,

windshield zone intrusion, and fuel system integrity indicant
data, when a vehicle is impacted in excess of the velocity

(30 mph) requirement of FMVSS 212, 219, and 301-75.

Section 2 contains general test and vehicle information, occu-
pant/vehicle acceleration summary data, while Section 3 con-
tains all compliance related data. Section 4 contains test

dummy and vehicle measurements, along with camera positions.
section 5 discusses AETL's test facilities and data acquisi-

tion and reduction system. Appendix A contains additional
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SECTION L
phiotographs not related to vehicle compliance.,  Appendix
B containg the computcer-generated plots, while Appendix

C contains the dunmy certification reports if applicable,

A. References
l. Federal Motor Vehicle Safety Standard No. 212 "Wind-
shield Mounting" as published in the Federal Register,

Volume 41, No. 36493, dated 30 August 1976.

2. Federal Motor Veliicle Safety Standard No. 219 "Wind-
shield Zone Intrusion" as published in the Federal

Reyister, Volume 40, No. 25462, dated 16 June 1975.

3. ederal Motor Vehicle Safety Standard No. 301-75 "Fuel
System Inteyrity" as published in the Federal Register,

Volume 38, No. 22397, dated 20 August 1973.

4. National Highway Traffic Safety Administration - Office
of Vehicle Safety Compliance Laboratory Procedures for
Vehicle Assessment and Standards Enforcement Indicant
Testing for "Windshield Mounting", FMVSS 212 - "Wind-
shield Zone Intrusion", FMVSS 219 - "Fuel System Inte-

grity", FMVSS 301-75, TP 212-02, dated April 1, 1980.
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B. Description of Test Vehicle

1. 1980 bodye Mirada - 2 Door Specialty Hardtop
2. Vehicle Identification No.: XH22HAR128784
3. NHTSA No.: 8030303

4. Manufactured Date: October 1979

5. GVWR: 4,965 pounds

C. Dates

1. Vehicle Received: July 2, 1980
2. Start of Mest: August 30, 1980

3. Completion of Test: September 5, 1980
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SECTION 2

.0 GENERAL TEST INFORMATION AND SUMMARY DATA

The 1980 Dodge Mirada - 2 Door Specialty Hardtop was sub-
jected to a frontal fixed barrier impact and a static
rollover maneuver as required by Federal Motor Vehicle

safety Standards Nos. 212/219/301-75.

Two (2) Part 572 test dummies were positioned in each
front designated outboard sitting position and were re-
strained by the belt system in the test vehicle. Just
prior to the impact event, the driver dummy head was
painted with red chalk and his knees were painted with
white chalk. The passenger dummy head was painted with
blue chalk and his knees were painted with yellow chalk
to provide post-impact visual inspection of possible
dummy head and knee contact with the interior components

during the impact event.
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SUMMA Y O Tl5 ) CONDEITLONS

TEST VEILCLE |NEORMAT LU

Manutacturer s Chrysler Canada LTD.

Make/Model: Dodge _Mirada

Body Style: 2 Door Specialty Hardtop  Model Year: 1980

VIN: XH22HAR128784 Build Date: October 1979

NHTSA No. : 800303 ___ Color: Red w/white vinyl top
Engyine Data: Eight (8) Cylinders; 318.0 Cu. In. Displ.
Transmission Data: Three (3) Speed () Manual (XX) Automatic

Major Options: _AM Radio, Air Condition

Py ey e

VEHICLE ATTITUDE:

Delivered Attitude: LF_28.6 in.; R¥F_ 28,7 in.; LR_28.0 3in.; RR__28.8 i
Test Attitude: LY  28.0 in.; k¥__28.2 in.; LR_26.7 in.; RR. 26,7

VELICLE 'I'LRE DATA:

Recommended Cold Tire Pressure: Front = 29 psi
(Up to Vehicle Load Capacity) Rear = 29 pai
Recommended Tire Size: P195-75R15 Load Range: unknown

Tires on Vehicle: P195-75R15 - w/s/w_- Goodyear

Spare Tire: X Yas; N s Space saver: _X _Yes; No
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TABLE da

51 CONDITIUNG  (Cont'd)

Date ot Test: September 5, 1980 _Time of Test: 1214
Ambient Temperature: g5  °F at Impact Area
VEHICLE CAPACITY:
Type of Scats: ___Bench; _ x  Bucket; Split Bench
Desigynuted Seatiny Capacity: Front 3

Center 0

Rear

Total 6

Cargos: 200  1lbs.

Total 21,100 lbs. (Vehic
GVWR: 4,965  1lbs. (Taken
GAWR: Front_ 2,550 1lbs.;

Rear 2,465

le Capacity Weight)
From Certification Label)

1bs.

VEIICLE DELIVERED WEIGHT: (Fuel -~ 93% of NFC)

Left Front 1,004 1bs. Left Rear 795 1bs.

Right Front 1,082 lbs. Right Rear 721 1bs.

Total Front Weight_ 2,086 1bs. ( 57.9 % of Total Vehicle Weight)

Total Rear Weight 1,516 lbs.

( 42.1 % of Total Vehicle Weight)

Total Delivered Weight 3,602 lbs.

CALCULAYED VEHUICLE TEST WELGHT: 4,130 lbs.

(With Reguired Dummies and 200 lbs. Cargo)
ACTUAL VEHICLE TEST WEIGHT:
Left Front _ 1,165 1bs. Left Rear 945 lbs.

Right Front _ 3,148 1bs.

Total Front Weight 2,313
Total Rear Weight 1,823
Total Test Weight

L A.136

Right Rear 878 1bs.

1bs. ( 55.9 % of Total Vehicle Weight)
Ibs. (-44.1 % of Total Vehicle Weight)
1bs.

14 -
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SUSIMLARY o' PRs't CONDITTONG (Cont'd)

TEST FLUTD DATA:

Pest Pluid ‘Pype: Red Stoddacd Solvent ;0 Specitic Gravitys 0.764
Kincmatic Viscosity:  1.31

Nominal tuel Capacity: 18.90 gals. (NFC)

Test Volume: o 16.74  gals. (92-94% of NFC)
Fuel Systewm Capacity: 21,00 gals.
(Data from Owner's Manual)

Electric Fuel Puup:_ Yes; X Noj Fuel Injection:  Yes; X _No

boes Electric Fuel Pump Operate with Ignition Switch “"On"

And the Engine Not uperating: — Yes; No; X N/A

Details of Fuel System: Fuel filler located on the left rear fender aft of

_wheel opening recessed behind a hinged door, fuel tank located horizon-

_tally between frame side rails under trunk floor pan between differential

_and bumper,

VEHICLE TEST CONDITIONS:

Temperature in Occupant Compartment: 73 °F

Temperature of Windshield Glazing/Moulding: 77 °F

Overall Length of 'rest Vehicle: Pre-Test Left 203.8 in.; Right 203.8 in.

Post-Test Left 182.0 in.; Right 179.4 in.
Crush: Left 21.8  in.; Right 24,4 in.

Rebound (From Rigid Barrier oOnly): 11.3 in.
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PoLT IMEACT SUMMARY

veliicle 1980

Dodye Mirada

NUTSA No. ~ 800303 Test Date

___Septemper 5,

1989

LYk OF TEST:

0

Li:J Y Frontal lmpact
L1

L*_;J Rear lmpact

REQUIRED IMPACT VELOCI'TY RANGE: 34.5 to

Obligue Tmpact (Driver/Passenger) Side

.5 mph

1MPACT VELOCITY:

Trap 1 = 35.48 _ wph
Trap 2 - 35.48 nph
Average 35.48 i mph

Actual distance from vehicle front bumper to barrier

(I'rvaps within 5 feet of impact event)

face when entering timing trap 57.4 in.

Actual distance from vehicle front bumper to barrier

face when exiting timing trap 33.4 in.

VEHICLLE STATIC CRUSH : Driver's Side = 21.8 inches
Passenger's Side = 24.4 inches
Averagye = 23.1 inches

Crush Dctails: WinggbieldaggackeQL

roof buckled over both "B" posts, driver

_dummy head impacted steering wheel and both knees impacted dash, passenger

__dummy knees impacted dash assembly.

VEHICLE REBOUND: (From rigid barrier only)

Driver's side = . 19.6
Passenyger's Side - . 11.4
Average - 11.90

inches
inches

inches
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SECTION 3

TEST DATA

The 1980 Dodge Mirada - 2 Door Specialty Hardtop was
subjected to a frontal fixed barrier impact and a
static rollover maneuver as required by Federal Motor

Vehicle Safety Standard Nos. 212/219/301-75.

Color motion picture coverage of the impact alonyg with
the static rollover test are considered part of the
accumula:ed pertinent dala. Where applicable still
photographs are presented in this report; while the mo-

tion picture coverage is submitted separately.
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SUMMARY O IEST CONDITLIONS = FMVSS 219

Vehaole 1980 Dodye Mirada o L L
NHTBA No. 800303 ... Test Date September 5, 1989

NN NN TN F
\\ N AN ~
Lo N A wOND N
NN N \
‘\\\ AR N S NN :j\\ .
\ \ \ R \ N : ~ N \
< N NN s \ \ 26.5"
_ . i e y

FRONYT VIEW OF WINDSHIELD

Provide all dimensions necessary to reproduce the protected zone.

Method of adhering styrofoam to the windshield

Pancl and Foam Adhesive

Details of Special Windshield Retention Clips (If Applicable)

~ Not _Applicable
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POSTTHPACT SUMMARY

WINDSHIELD KETEHTION - FMVSS 212

Vibitele 1980 Dodgye Mirada o ) e
NE'TSA No. 830303 Test Date  September 5, 1980

15/16"

15/16" —» Re 15/16"

~. Retention
Loss

FRONT VIEW OF WINDSHIELD

Windshicld Periphery |

Pr;“T;;ﬁ_ﬁﬂa Post Test—q
_Left side | 85.9__in. 85.0 in.
Right side | 85.1 in, 84.1 1in.
JTotal L 170.1 in. 169.1 in.

Type Of Occupant Restraints: Combination Lap/Shoulder Belt

Windshield rRetention: Actual Min. Allow
left Side _ . 100.90 37.5 percent
Right Side | 98.8 37.5 percent
Total N | 99.4 75.0 percent

betarls ol Windshield Mounling:  Adhesive between windshield glass and e

body opening.

- 720 -
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FOST IMUACT SUMMARY

WINDSHEELD ZONE INTRUSTON - FMVSS 219

Vehicle 19890 Dodge Mirada e
NHISA NO'"M»”._BQQ3O3_ _ Test Date  September 5, 1980
TR
. "\ .
N N .
N ~
N NN
AN
. AN
N
\\
Y
A
Pl ¢ero Point (0.0) X - —me
FRONT VIEW OF WINDSHIELD
(A) The area that the “Protected Zone" tenplate wag Coordinates
bPenetrated move than 0.25 inches by a vehicle
component other than one which is normally in X v
contact with the windshield
N/A N/A
Not Applicable N/A N/A
N/A N/A
N/A N/A
(B) The area beneath the "Protected zone" that the Coordinates
inner surface ot the windshield was penetrated
by a vehicle component. X v
N/A N/A
Not Applicable N/A N/A
N/A N/A
-
N/A N/A
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POST IMPACT SUMMARY

FULEL SYSTEM INTEGRITY - FMVSS 301-75

Vehicle 1980 Dodge Mirada

NUTSA No. 800303

_ Test Date

September 5, 1989

Actual Max. Allow.
Fuel gspillage from impact until -0 - 1 ounce
vehicle motion ceases.
Fuel spillage for 5 minute period
following cessation of vehicle -0 - 5 ounces
motion after impact.
ggfiosplllagc for next 25 minute -0 - 1 ounce/
be : 1 minute
Time duration from impact until 30 30
start ol rollover test periods. minutes minutes

Fuel Spillage Location: Not Applicable
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FUBL SYSTEM LNTEGRITY - FMVSS 301-75

STATIC ROLLOVER

Vehicle 1980 Dodge Mirada

—

Fuel Filler
Cap Location

__NHTSA No.

800303

Actual Max. Allowed
Rollover fixture 90° rotation 2 min. 1 to 3
time 16 sec. Minutes
Fuel spillage during 5 minute
period from onset of rotation -0 - 5 ounces
Fuel spillage during 6th minute
period from onset of rotation -0 - 1 ounce
Fuel spillage during 7th minute
period from onset of rotation - Q0 - 1 ounce

Fucl Spillage lLocation:  Not Applicable

|
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FUEL SYSTEM INTEGRITY - FMVSS 301-75

STATIC ROLLOVER

Vehicle 19890 Dodye Mirada

NHTSA No.

800303

Actual Max. Allowed
Rollover fixture 90° rotation 2 min. l to 3
time 17 sec. Minutes
Fuel spillage during 5 minute
period from onset of rotation e 5 ounces
Fuel spillage during 6th minute
period from onset of rotation -9 - 1 ounce
Fuel spillage during 7th minute
period from onset of rotation -0 - 1 ounce

Fuel Spillage Location:  Not Applicable _ .
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FURL SYSTEM INTECRITY - FMVSS 301-75

VYehicle

UraT1C

- KOLLOVER

_NHTSA No.

800303

Actual Max. Allowed
Rollover fixture 90° rotation -2 min. 1 to 3
time 13 sec. Minutes
Fuel spillage during 5 minute :
period from onset of rotation -0 - 5 ounces
Fuel spillage during 6th minute
period from onset of rotation -3 - 1 ounce
Fuel spillage during 7th minute

rotation -0 -

period from onset of

1 ounce

Fuel Spillage Location:  Not Applicable

PO U,
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FUEL SYLTEM ENTEGRITY - FMVSS 301-75

STAT1C ROLLOVER

Vehicole .1980 Dodye Mirada

i

__NHTSA No.

890303

Actual Max. Allowed
Rollover fixture 90% rotation 2 min. l to 3
time 12 sec. Minutes
fuel spillage during 5 minute
period from onsédt of rotation - J - 5 ounces
Fuel spillage during 6th minute
period from onset of rotation -9 - 1 ounce
Fuel spillage during 7th minute
periuvd from onset of rotation - QJ - 1 ounce

26
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SECTION 3

TEST RESULTS AND PHOTOGRAPHS

Post~impact inspection of the test vehicle revealed al-
most all crush occurred forward of the front doors. The
roof buckled over both left and right "B" post. The front
passenger compartment floor pan buckled on the right side
and center tunnel. The left and right quarter panel
buckled under the side windows. The driver dummy head
contacted the steering wheel assembly and both knees
impacted the dash assembly. The passenger dummy knees

impacted the dash assembly.

The windshield assembly revealed a minimal retention loss
during the impact event. The retention loss was limited
to the right "A" pillar area approximately seventeen
inches down from the top of the windshield. The wind-
shield had numerous cracks developed by apparent cowl/
body deformation. A chrome trim strip encompasses three
sides of the windshield glass and a three inch metal trim
strip is attached along the bottom edge of the windshield
glass. There is apparent adhesive all around the wind-

shield glass to the body opening.
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SECTION 3

No windshield zonce intrusion was recorded following the
test vehicle impact. The protected windshield zone area
did not appear to have been contacted by an object suffi-
ciently to penetrate the styrofoam template outer surface.
The unprotected windshield zone area was not penetrated
by an object, although the windshield had numerous

cracks developed by apparent cowl/body deformation.

No fuel spillage was recorded following the test vehicle
impact, nor during the time period before the start of
the rollover test. No fuel spillage was recorded during

the rollover test increment time periods.

The 1980 Dodge Mirada -~ 2 Door Specialty Hardtop test
vehicle appears to comply with all the requirements of

FMVSS 212/219/301-75.
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Figure 3-1
1980 Dodge Mirada - 2 Door Specialty Hardtop
NHTSA 800303

Pre-Test, Windshield View

- 29 -
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Figure 3-2
1980 Dodge Mirada - 2 Door Specialty Hardtop
NHTSA 800303

Pre~Test, Windshield Template View
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Figure 3-3
1980 Dodge Mirada - 2 Door Specialty Hardtop
NHTSA 830303

Pre-Test, Full Front View
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Figure 3-4
1980 Dodge Mirada - 2 Door Specialty Hardtop
NHTSA 800303

Pre-Test, Left Side View
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Figure 3-5
1980 Dodge Mirada - 2 Door Specialty Hardtop
NHTSA 800303

Pre~Test, Right Side View
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Figure 3-6
1980 Dodge Mirada - 2 Door Specialty Hardtop
NHTSA 800303

Post~Impact, Windshield View
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Figure 3-7
1980 Dodge Mirada - 2 Door Specialty Hardtop
NHTSA 800303

Post-Impact, Windshield Retention Loss

- 4] -
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Figdre 3-8
1980 Dodge Mirada - 2 Door Speciafty Hardtop
NHTSA 803303

Post-1lmpact, Left Side View






Figure 3-9
1980 Dodge Mirada - 2 Door Specialty Hardtop
NHTSA 800303

Post-Impact, Right Side View
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Figure 3-10
19890 Dodge Mirada - 2 Door Specialty Hardtop
NHTSA 800303

Post-Impact, Rollover Test, 90° Increment

- 47 -
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Figure 3-11
1980 Dodge Mirada -~ 2 Door Specialty Hardtop
NII'TSA 800303

Post~TImpact, Rollover Test, 270° Increment
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SECTION 4

4.0 OCCUPANT RESPONSE AND VEHICLE ACCELERATION SUMMARY DATA

The following dala sheets summuarize:

A.  The Dummy Position bata (Part 572 Dummy In-Vehicle
Position/tart 572 Dummy Pre-Test Clearence Dis-

tances Sheets)

B. The Occupant Response Data (Part 572 Dummy Data

Sheet)

C. The Vehicle Acceleration Data (Vehicle Structural

Data Sheet)

D. The Pre and Post-Test Vehicle Dimensions Data

(Vehicle Mcasurement Data Sheet)

More comprehensive data is presented in Appendix B in the

form of computer-generated plots.



The driver dummy experienced a HIC value of 948 and
the passenger dummy experienced a HIC value of 959;
both are within the limit specified in FMVSS 208
injury criteria. All other values from both test

dummies satisfy the FMVSS 208 requirements.

In addition to the occupant and vehicle data, each
shoulder belt was marked at the D-ring, after dummy
positioning, to provide a static measurement of belt
position after the impact event. Post-impact mea-
surement of the driver shoulder belt was 1.5 inch,

and the passenger shoulder belt was 0.5 inch.
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® VART 572 DUNMY IN-VEHTCLE POSLTION
MEH LU 1980 Dodge Mirada NHTSA NO. 800303
@ VOSLTIONING DATE: Sept. 5, 1980 AMBIENT TEMP: 85 °F TIME 1214
SEAT TYPE:  Bench ADJUSTER TYPE: X Manual
X Buckel Power
] - —_—
Split Bench
BUCKET SEAT BACK TYPL: X Fixed
P __Adjustable Reclining
o
" . n
HEAD 2-2 ueap
o
/ 45 |
e /
43.2" 43.0"
K Lk - KNEE
Rilbb e = N 0 |
- e ._..
N 28.91 )
® "0 Poiunt o > I"H" Point
e — 3 1°
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PAIT L72 DUMMY PRE-TEST CLEAKANCE D1STANCES

DRIVER PAS SENGER

HH = 14.0 in, HH = 13.0 in.

Hw = 19.0 in. HW = _19.5 in.
HR = 7.0 in. HR = 5'.0 in.
HS = 10.8 in. HS = 8.8 in.
Cb = 20.3 in, ch = _20.5 in.
cs = _ 13.0 in. AD = 4.8 in.
Ab = 5.0 in. HD = 9.0 in.
HD = 8.0 in. KD = 5.5 in.
Kb = 8.0 in.




MANUFACTURERS SEAT BELT INSTRUCTIONS

Seats, Seat Belts, Mirrors

Seat Belts

Alwaysuscthe seat belts The chani e of a serious tnjury 1s greatly
1educed when the scat belts are properly used

Seat belts provide protection dgatnst being thrown hom the
vehidde, as well as 1eduaing the nsh of an mjury caused by
stothing the intenor of the vehuacle

The tollowing pages contamn the recommended procedures for
tastening, adjusting, and wearing the belts tor maxtmum comfort
and satety

Front Seats

The "UNIBELT”, ot single belt restraint system, 1s installed for
the daver and tront scal passengec. This system incorporates a
vehicle sensitive shoulder belt renactor, designed to lock (1 e
restrict belt travel) only dusing very sudden stops or impacts.
This feature allows the shoulder belt to move freely with the
wearer. It will not lock by jerkang or pulling the webbing

UNIBELT
OPERATING
INSTRUCTIONS

L. Enter the car and adjust the seat.

2. Grasp the metal tip located beside the
scat and pull the belt forward across the
budy so that the shoulder portion of the
belt (rosses the shoulder and chest

3. As you pull the metal tp toward the
buckle, allow the webbing to shde
through the hp This system will not
lock up tt you stop or heasitate, su relax
and wontinue to buckle-up”

4. Slack will automatically be removed
due to tension created by the retractor

5. To reiease the belt, push the button
on the buckle The belt will automat-
cally retum to its stowed position




L ] -t

baker 572 DUMMY  DATA

Vehiel. 1980 Dodge Mirada ) , NUTSA No. 800303
) ) B C DRIVER T"’**FA”S"S‘E—!\_JG'ER*——_““
Driver /N AQ3 Pusitive® Negative* Positive* Negative*
Diveclion Direction Direction Direction
Passenger S/N 0358 [----  pm oeb e e
Peak I'le Peak Time Peak Time Peak Time
G (sec) G (msec) G (msec) G (msec)
e HEAD ACCELERATION
| Longitudinal | 23.81196.6 | 120.5] 49.4 || 37.3}140.0/40.7 80.4
| Lateral | 9.0{145.2 | 10.6 | 73.0) 15.4] 76.2] 5.2 | 181.4
| Vertical | 1.91.99.4 ) 42.7170.2 6.6)146.2(58.2 73.0
| Resultant __]125.81 49.4 66.0] 73.8
~HIc ] 948 (41 - 81 msec) 959 (38 - 94 msec)
- o CHEST ACCELERATION
~ Longitudinal - | 7.4/185.8| 46.4] 50.2 9.9! 141.2] 38.9 39.2
‘Lateral o 4.3(181.2| 13.31! 48.6l 16.4| 65.6|20.9 62.0
vertical _ | 15.5) 56.0| 11.3|40.6) 11.4) 63.8 4.9 40.2
Resultant 47.5| 62.2 41.3] 50.0
~ts1 350 (43.29 - 3 msec clip) §313 (36.99 - 3 msec clip)
T an [ Ton (3l o (2028 Tom | @les)
» B o B FEMUR LOAD
_Left o 290 }_Zé;ﬁ_\784 54.6 54 §196.0] 1032 44.6
Right B 1 199 | 19.6{ 959 52.4 83 30.0] 431 75.4
- . o BELT LOAD
Torso __ .} 1451 | 90.0 1461 77.8
Lap ) 1417 68.6 741 €7.8

Average Vehicle Impact Speed 35.48 mph

*Positive Direction -~ Longitudinal: Forward
Lateral: Leftward
Vertical: Upward

F'emur: Tension
*Negative Direction - Longitudinal: Rearward
Lateral: Rightward

Vertical: Downward

Femur: Compression
et s RPT RS




TABLLE 15

VEICLE STRUCTURAL DA'TA
VEUICLE  Dodye Mirada ~ NHTSA NO. 800303
n [}
ncu POS'T lan POS'I,‘ G '—-—4 A POST
B
: B |
T 1
A
4 F
le D ~——-———>-{
<+ C E
... DIMENSIONS
| LOCATION MEASUREMENT (IN.) LOCATION MEASUREMENT (IN.)
A 17.5 E 8.3
B_ 18.3 F 36.5
- C 34.8 G 18.0Q
D 12.5
N ACCELERATION PEAKS
S POSITIVE* NEGATIVE®*
DIRECTION DIRECTION
ACCELEROMETER T PEAK TIME PEAK TIME
| LOCATION - "G ___(MSEC) "G (MSEC)
| NO. 1 LONCGTTUDINAL 9.7 16.8 39.0 9.0
| NO. 2 LONGITUDINAL 7.8 53.0 45.6 £2.6
| NO. 3 LONGITUDINAL 197.9 58. 2 162.8 60.0
*POSITIVE ~ LONGITUDINAL: FORWARD *NEGATIVE - LONGITUDINAL: REARWARD

DIRECTION

e e e e

DIRECTION




TABLY 4 -6
207.8"

179.0"

PRE-TEST -

26.5"
. 151.5"

133.4"
133.7"

79.5"
79.5"

80.2"
80.2"

134.7"
135.0"

203.8"
2393.8"

16.5"




TALLE 47

POST~TES!!

VEHICLY MEASUREMENT DATA

- 60 -

¥0 179.
182.

- 114.

.3
.5

.2"
-3"

.9"

\ A\ \ W\ 134:

5"

0"
2"

4"
O"

4"



PRE-TEST AND I'OST-1TEST VEHICLE DIMENSIONS

Measurement Point

X1
X2
X3
X4
X5
X6
X7
X8
X9
X190
X11
X12
X13

X114

X16
X17
X18
X19
X290

X21

TABLE

SUMMARY

yxe—Tesp

207.8"
179.9"
151.5"
133.4"
133.7"
134.7"
135.0"

79.5"

79.5"

8J.2"

80.2"
132.5"
131.5"
148.5"
148.8"
1l16.8"

i8.a"

le.5"
203.8"
2d3.8"

26.5"

% % APPROVED ENGINLERING TEST LABORATORIES

4-8

Post-Test

6l -

184.9"
leg.o"
l46.0"
133.3"
133.5"
134.0"
134.2"

79.2"

79.3"

78.9"

79.5"
131.0"
131.0"
141.0"
143.0"
114.4"

15.0"

19.5"
179.4"
182.0"

26.5"

pifference

22.9"
11.0"
5.5"
Jg.1n
g.2"
o.7"
a.8"
a0.3"
0.2"
1.3"
9.7"
1.5"
J.5"
7.5"
5.8"
2.4"
3.0"
+3.9"
24.4"
21.8"

0.0ll



THABLE 4-9
PMVSL 212 /2] ?/:{Q 1-75
CAMERA POS_]AEI_OL‘@

VEHCLE 1980 Dodge Mirada

NIT'SA NO. 800303 Tl DAY September 5, 1980

[P ———

™



VEHICLE

NHTOHA Nu.

1. Photo-sonics
13mm 590KPS

3. Photo-Sonics
13 500FPS

5. Phuto-Sonics
13num S500FPS

7. Locam
13mm 500 FPS

bDummy Head

9. Locam
12.5mm 500 FPS
Durnuy Head

11. Photo-Sontices

13 500KPS

PALST.E

4-10

FMVES 212/7219/301-75
CAMITRA POSTTTONS

1980 Dodye Mirada

890303

O TEST DATE September 5, 1980
X 10.5" 2. Photo-Sonics X -6.0"
Ba 13mm 500FPS Y 20.0"
232.3" _ 2__107.0"

X  =4.0" 4. Photo-Sonics X 63.0"
Y  33.5" 13mm S500FPS Y 287.0"
Z__102.0" z__ 51.0"
X _57.0" 6 Locam Xx 118.0"
Y 182.0" 12.5mm 500rps Y__118.0"
4  43.0" z 57.0"

Dummy Head 101.0"
X 113.5" 8. Locam X _125.0"
Y 98.5" 15mm Y 115.0"
2 56.5" 50QrPS Z2 57.0"
____ 86.5" Dummy Head 99.0"
X 122.5" 10. Photo-Sonics X 4.0"
Y 97.0" 13mm S500FPS Y 1.0"
2 56.5" z_-39.0"

.. 89.97

X 219.0" 12. Canon Scoopic
v 9.0" 12.5 = 75mm 24FPS
z =39.0" - Documentary -

...63_



SECTION 5




5.1.2

SECTION S

approved Engineering Test Laboratories (AETL) collision
barriers, vehicle static rollover machine, and data
processing/computer analysis test facilities are located

at the Fullerton, California Division.
This section discusses these specialized facilities, along
with associated equipment and instrumentation reguired for

the performance of this test.

FRONTAL COLLISION BARRIER FACILITY

The frontal (fixed) collision barrier conforms to the re-
quirements as set by the NHTSA Office of Vehicle Safety
Compliance (OVSC) and as defined in the Laboratory Procedures
for FMVSS 212/219/301-75, TP219-02, dated January 9, 1979,

with the following special characteristics.

The fixed collision barrier is a steel clad, steel reinforced
concrete block with a 6'4" X 12' face. The face is 1" steel
plate faced with 3/4 inch plywood. The total mass of the
structure is approximately 200,000 pounds, with a substantial
portion below ground to provide resistance against sliding or

tipping of the barrier during impact.
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SECTION 5

5.1.13 The facility consists of a 500 foot concrete paved runway,

with a steel monorail embedded in the approach surface.
Two camera pits are provided to allow photographing the
test vehicle at impact. One pit is located immediately
in front of the fixed collision barrier and is 36 inches
wide (expandable {o 48 inches), 7 feet deep, and 23 feet
long (3 feet of the pit length extends under the

barrier face). The second (mid) pit with removable
monorail section is located approximately lGO.feet from
the fixed collision barrier and is 43 inches wide, 7 feet

deep, and 23 feet long.

5.1.4 Tow propulsion is provided by a fixed prime mover ana

continuous cable drive system located near the mid camera
pit position. The power plant for the tow cable system is
a 200 h.p. synchrouous electric motor, coupled to an
electronically controlled Eddy Current Clutch and a 4:1

gear reduction transfer assembly.

The endless 1/2 inch diameter steel tow cable is wrapped
around the drive pulley and is tensioned by a pneumatic
loaded idler wheel. The tow cable passes through the

fixed collision barrier and around fixed idler pulleys

to complete the loop. The test vehicle oxr moving collision

barrier is towed by a dolly assembly attached to the vehicle
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APFROVED ENGINEERING TEST LABORATORIES

SLECTION 5

or moving collision barcicer by a shear pin release mech-
anism. For a fixed collision barrier test, the test
vehicle is towed within 29 feet of the fixed barrier,

at which point the towing dolly assembly is disconnected
trom the test vehicle and the test vehicle proceeds under
its own momentum for the final 20 feet to impact. For a
moving collision barrier test, the moving collision barrier
is towed within 5 feet of the test vehicle, at which point
the towing dolly is disconnected from the moving collision
barrier and the moving collision barrier proceeds under its
own momentum for the final 5 feet to impact. Heavy steel
stops actuate the tow cable release mechanism and prevent
the towing dolly from continuing past the point of impact.

The towing dolly is designed to fit inside the monorail such

that it 1s constrained in the vertical and lateral directions,

and capable of sliding freely along the monorail.

OBLIQUE ANG(E COLLISION BARRIER

The oblique angle collision barrier conforms to the requirements

as set by NUISA Office of Vehicle Safety Compliance (OVSC)
Laboratory Procedures TP219-02, with the following special

characteristics.
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SECLLON 5
The oblique angle collision barrier is constructed of a
tlat 1 1/2 iuch steel plate faced with 3/4 inch plywood.
The barrier face is 6' X 12' and is adjustable for left
or right angle impacts by means of seven tubular gussets
that attach to the standard fixed frontal collision

barrier to fourwm a rigid buttress structure.

MOVING COLLISION BARR1ER

The moving collision barrier conforms to the requirements
as set by Federal Motor Vehicle Safety Standard No. 208,

Paragraph S$8.2 with the rollowing special characteristics.

The chassis is constructed of 12 inch steel channel with
tubular frame gussets. The flat impacting face plate is
1/2 inch steel plate faced with 3/4 inch plywood. The
face plate is reinforced with 6 inch steel channel hori-~
zontally welded to the chassis to form a rigid symetrical
structure. A camera boom extends above the barrier face
plane to provide a view of barrier to vehicle impact. The
barrier assembly weighs 3,977 pounds and has a four wheel

electric brake systemn.
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®
5.4 VEHICLE STATLIC ROLLOVER MACHINE
5.4.1 The vehicle static rollover machine conforms to the re-
® quirements as set by the NUTSA Office of Vehicle Safety
Compliance (OVSC) lLaboratory Procedures TP219-02 with the
following special characteristics.
®
5.4.2 The vehicle static rollover machine is constructed of 10
inch square tube with adjustable wheelbase and tread width
® platforms to accommodate the various test vehicles. The
total usable platfurm area is 8 feet wide and 25 feet long
. with special design feature to accomodate vehicles with a
o gross vehicle weight rating (GVWR) of 10,000 pounds or
less with various body configuration heights to 12 feet.
The test vehicle can be rotated left or right and can turn
® each 90° rotational increment in approximately two (2)
minutes.
® 5.5 IMPACT VELOCITY MEASUREMENT
The test vehicle impact velocity is measured by two (2)
® separate certification timing trap systems located within
five (5) feelt of the vehicle to fixed collision barrier
face and to one side on the approach apron. Each timing
‘.
o
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trap system containg lwe (2) optlcal beams, mounted
twenty four (24) inches apart, in a mechanical housing
asscubly providing a start-stop signal to a digital dis-
play counter. As the tesl vehicle traverses the impact
apron, a blade attuched to the test vehicle rear fender
interrupts cach optical beam providing the precise mea-
surcment of time interval for the test vehicle to advance
the known distance between the optical beams. Each
interval of time measurement is stored in the digital

display counter and photoyraphically recorded.

The moving collision bariier impact velocity is measured

by two (2) separate cortitication timing trap systems loca-
ted within tive (5) feet of the moving collision barrier

to vehicle impact location and to one side on the approach
apron., Bach timing trap system contains two (2) optical
Leams, mounted twenty-four (24) inches apart, in a mechani-
cal housing assembly providing a start-stop signal to a
digital display counter. As the moving barrier traverses
the impact apron, a blade attached to the moving barrier
side interrupts each optical beam providing the precise
measurement of time interval for the moving barrier to ad-
vance the known distance between the optical beams. Each
interval ol time measurement is stored in the digital dis-

play counter and photographitcally recorded.
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VHOTOGRAPH COVERAUI

Because FMVYSS 212/219/301-75 may be a combined test, it is
necessary that all photographic coverage of the test vehicle
Le done at one time with specific photographs to document
the areas tor Vehicle Safety Compliance consgideration; wind-
shield area and the fuel system. Each report will utilize
only those photographs pertaining to the Vehicle Safety

Compliance Test being reported.

FIXED BARRIER IMPACT TEST

Motion picture coverage of the event employs seven (7) lémm
1B Photo-Sonics cameras and four (4) lomm 51 Redlake Locam
cameras using color film at 500 frames per second (fps).
Also a lénm Canon Scoopic 24 frames per second (fps) camera
with color film is used to record vehicle pre-test condition,
vehicle in~-run, impact, and post-impact vehicle conditions
including the rollover'increments for documentary purposes.
The eleven (11) high speed cuameras are located at stationary
positions near the point of impact. One is an overhead
camera mounted on a tower above the fixed barrier face on
centerline of the test vehicle at impact. Its field of

view includes the barrier face and the front of the vehicle
to a point about one foot qft of the windshield. A second

and third camera are mounted on top of the fixed barrier with
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thert ficeld ob view concentrating on the windshield area
(FMVSS 212/7219).  r'he tourth and fifth cameras each have
a side view ol the test vehicle at impact. The sixth,
seventh, c¢lght, and ninth caneras are located adjacent

to the test vehlcle front passengers compartment and
positioned to photoyraph motion of each test dummy at
tmpact. The tenth and eleventh cameras are located in
the pit and positioned to photoygraph the underside of the

engine compartment and fuel tank area.

.3 MOVING BARRIER 1MPACT TEST

Motion picture coverage of the event employs four (4) 16mm
1B Photo Sonics cameras and two (2) lémm 51 Redlake Locam
cameras using color film at 500 frames per second (fps).
Also a lémn Canon Scoopic 24 frames per second (fps) camera
with color film is used to record vehicle pre-test condition,
barrier in-run, impact, and post-impact vehicle conditions
including the rollover increments for documentary purposes.
Five (5) of the hiygh speed cameras are located at stationary
posilions near the point of impact. Three (3) cameras are
located in the pit and positioned to photograph the under-
side of the engine compartment, with overlapping field of
views, aft to the fuel tank area. The fourth and fifth

cameras each have a side view of the test vehicle at impact.
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The sixth camcera is attached to the moving collision barrier
to photograph the contact betlween the barrier and the test

vehicle.,

TIME PULSE GENERATOR

rime data from two (2) sources are contained in the high
speed film coverage. The tirst is a time reference of 100
pulse per second (ppsi light emitting diode event mark along
the film adge. This pulse is generated by the time pulse
gencrator and fed to all high speed cameras. Thus, it is
possible to relate £ilm data to a real time base. The
second time record is an indication of time zero (moment
of impact). This is accomplished by a trip switch and
event mark system. The trip switch is positioned at the
impact point so that it triggers the light emitting diode
¢vent mark along the film edge at the moment of bumper-
barrier contact. ‘Thus, the particular film frame corre-
sponding to the point of impact is clearly indicated on

all the high speed film.
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DATA ACQULS ETTON AND  KEDUCH LON

The data acqgursition and analysis system used for acquir-
ing occupant response and vehicle acceleration are shown
schematicatly o Figure 5-1. A complete list of instrumen-
tation is provided in Table 5-1. An itemized procedure

for acquiring data is providged on Table 5-2,

Prior to the vehicle lwpact test the onboard instrumenta-
tion packaye is installed and a calibration and null re-
ference chieck is performed to checkout all data analog
devices including the M wmagnetic tape recorders. The
moment of twpact triygyyer switch attached to the vehicle

is also checked out. Imucdiately following vehicle impact
a post-impact calibration and null reference check is per-

formed.

The analoyg data is then played back into a Hewlett Packard

Digital Fouricr Analyzer (DFA) system using a HP 21308

minl computer with 32K word core storage. This system uses
four proyram controlled analog filters which provides pre-

digitizing filter capability of 60 db/octave above 1250 Hz.
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‘Uhie DEA is o hard disc bascd system with standard HP design
software for pecrtrorming data acquisition and analysis func-
tions. The HP software is progyrammed using direct keyboard
tunctions to autowate the data reduction process. The data
1s entered into temporary storage, four channels (one set)
at a time with eight total sets. Table 5-3 defines each
data channcl and data set. The data sets are divided into
driver and passenger tape recorder groups to facilitate
simultaneous data acquisition for the head, chest and veh-
icle accelerometers to assure appropriate calibration of
injury criteria and vehicvle dynamics. At the time of entry,
test personnel enter the appropriate calibration for each
data channel and the computer then scales the data appro-
priately. When all data has been acquired it is moved as

a vehicle sct to permanent storage'on a removable magnetic
disc. (Eiyht vehicle sets are stored on each magnetic disc.
All magnetic discs and FM recorder tapes are retained on

file at ALTL),

The only modifications to the data at the time of permanent
storage 1is the filtering and digitizing process of the FM
tape recorder (2500 Hz) and the DFA (2000 Hz sampling for a
500 ms window). Atter the data is moved to permanent storage

it:is recalled by test personnel and plotted with the appro-
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SECTION 5
priate labels and vehicle designation. As the data is re-
called, the DFA is programmed to automatically apply the

appropriate SAE rilter where applicable.

A 1250 Hz predigitizing analoyg filter with a rolloff of

60 db/octave, shown in fiqure 5-2, was applied to all data.
Also shown in tigure 5-2 are SAE class 60 and class 1890
filters. ‘These filters are in accordance with SAE J211A,
Instrumentation for Impact Tests. These SAE recommended
filters are quadratic double pole with 65% damping and a
12 db/octave rollolf. They are applied using a fast
fourier transform of the data, frequency domain multi-~
plication, and an inverse fast fourier transform of the
product. The class 63 filters is applied to vehicle
acceleration and belt restraint forces. The class 180
filter is applied to chest acceleration. SAE filters were

not applied to head accelerations and femur forces,

IMPACT DATA

All impact data is presented in computer plots of data
digitized at 500 microseconds. Special SAE filters are
applied to appropriate data sets. Each data plot includes
labeling, defining the test vehicle, filter class, and the

complete identification of ‘the data plotted.
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DUMMY UEAD DATA

The dunmy head accelerations are processed and the Head
tnjury Critevia (Hi1C) calculation is performed. The HI1C
caloculations are maxiwized for start time (T1) and end
time (1r2), using a manual iteration routine, usually
tequiring about ten interations and between 5,000 and
10,000 combinations ot start and end times. Data out-
put is in the form of computer plots with the final

IHIC calculations. Listing of data value and HIC cal-
culations are available, but not provided in the final

report.

DUMMY CHES'T DATA

The dunmy chest accelerations are processed as class 180
data, and direct Chest Severity Index (CSI) calculations
are performed. Data output is in the form of computer

plots with the CS1 calculations.

FEMUR LOAD DATA

¢he dummy femur loads are processed and presented as

computer plots.
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@
G.7.0.%  RESTRAINT LOAD DATA \
® The dummy restraint loadsy
and presented as computel
®  5.U.i.u VELICLE ACCELVRATION DATA
The vehicle accelerations
and prescnted as computer
@
»
®
®
®
®
¢

are processed as class 60 data,

i)IOLS.

are processed as class 60 data,

plots.
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APFROVED EHGINEERING TEST LABORATORIED

TABLE Y-

!)A_'i'/\ ACQOUI L IO ARD REDUCTTON PROCESS

ST DESCIIETON
1 DA System lnutallation
2 DA System Pre-lmpact Calibration
3 Impacl 1'riygger Checkout
4 Vehicle Impact Performed
5 DA System Post-Impact Calibration
6 Data Reproduced From FM Tape Into Computer

d4)  Data analoy filtered at 1250 Hz
b) bata digitized at 500 ms sample rate
¢) Data sychronized by impact trigger signal

7 Digitized bData Examined

8 Data lranstered Permanent Disc §torage
9 Appropriate SAE Filters Are Applied

10 Lach Data Signal Plotted With Lables
11 Chest Severity lIndex Values Determined
12 Head Injury Criteria Values Determined
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§ % APPROVED ENGINEERING TELT LABORATORIES

APPENDIX A




APPROVED ENGINEERING TEST LABORATORIES

APPENDIX A

The followingy photographs are pre and post test dummy
positions and interior compartment locations of dummy

contact during the impact event.



@ APPROVED ENGINEERING TEST LABORATORIES

Figure A-1
1980 Dodge Mirada - 2 Door Specialty Hardtop
NHTSA 800303

Pre-Test, Driver Dummy View

- 86 -~






APPROVED ENGINEERING TEST LABORATORIES

Figure A-2
1980 Dodge Mirada - 2 Door Specialty Hardtop
NHTSA 800303

Pre-Test, Passenger Dummy View
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APPROVED ENGINEERING TEST LABORATORIES

Figure A-3
1980 Dodge Mirada - 2 Door Specialty Hardtop
NHTSA 800303

Post-Impact, Driver Dummy View






APPROVED ENGINEERING TEST LABORATORIES

Figure A-4
1980 Dodge Mirada - 2 Door Specialty Hardtop
NHTSA 830303

Post-1mpact, Driver Dummy Contact Area






%:% APPROVED ENGINEELRING TEST LABORATORILS

Figure A-5
1980 Dodge Mirada - 2 Door Specialty Hardtop
NHTSA 800303

Post-Impact, Driver Dummy Contact Area






Figyure A-6

1980 Dodge Mirada - 2 Door Specialty Hardtop
NHTSA 8303303

Post-1mpact, Driver Dummy Contact Area
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% APHPROVED ENGINLEERING fELT LABORATORIES

Figure A-7
1980 Dodye Mirada - 2 Door Specialty Hardtop
NHTSA 800303

Post-Impact, Passenger Dummy View






@% APPROVED ENGINLERING TEST LABCRATORIES

Figure A-8
1980 Dodge Mirada - 2 Door Specialty Hardtop
NHTSA 800333

Post-Impact, Passenger Dummy Contact Area
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APPROVED ENGINEERING TEST LABORATORIES

APPENDIX B
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APFROVED ENGINEERING TEST LABORATORIES

APPENDIX B
The tollowing computer plots provide complete and
comprehensive vehicle acceleration during the rear
moving barrier impact test of a 1980 Dodge Mirada -

2 Door Specialty Hardtop, NHTSA 800303.
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° \ /

APPROVED ENGINEERING TEST LABORATORIES
) APPENDIX C

®
The following report sheets are the part 572 test
dummy calibration test data for the dummies used

. in the 1980 Dodge Mirada - 2 Door Specialty Hardtop,
NHTSA 800303 frontal fixed barrier impact test.

9

®

L

e

o

L 4

L

®
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T I CAL T ERAT TON PRSI DATA
T huawny LN A
. Calbtba at ron ‘|.‘l“'1lll\’l“' ])‘!’n‘lllllkf Lolenoee (l’]e)
Pre-Test Pogt-Test
~_|Calibration | Calibratior
e Dute obf buaouny Cal tbhrat ion 1 6/25/80
Calitbrat ton Sceqguaential Number For Duonny 17
Temperdature in Lab. (spec. - 66 to /871) N/A
o Reltative Hhamidity 1o Lab. (Spec. = JU Lo 70%) N/A
S o —_— S e i im b e D .g._,_._;//m»m
PEST PARAMETER SPECIFLICATION W C/////: /
L. HEAD DROP TESTS:
® a., bPeak KResultant Accel. 210 to 26006 257.3 g N
L. Pteak Lateral Accel. ~ 5 106 8.34 g .
Cc. Pime above JIVG 0.9 to 1.5 mg 1.25 ms
@ 2 NECK BENDENG PEST:
- a., Pendutum speed 21.5 to 25.5 fps 22.0]1 fps _
b. vreandulwum Avy. Dbecel.
(Lver ty - ts) __.1\')_ t0~24G 21.68 g
PY C.  Pueak Resultant Head
Acceloeration 200 maximum 19.38 g _
d.  vrendulum Decel. (L2-t ) ____5':_3 mg 2.75 ms
¢.  Pendulum becel. (Ly-Lp) | 29 to 39 mg 27.5 ms
t.  poendulum Decel. (tg-ty)| £ 10 ms 5.5 ms
¢ 4. Pendulum Direction .
Reversal clime = 123 ms N/A
li., Max. lcad Rotation b3 to 73° 72.6°
iI. c<hordal Displacaement:
}
L J Heod Rotatiron Angle
Q¢ 11 -2 to 2 s 0 ms
Displ. -.5% Lto .Y% in. QO in.
o - [V T it 25.6 to 34.4 ms 28.5 ms L
D1spl. 2.0 to 3.1 in. 2.39 in. L
. J ; L :
®
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[ A b e b s Lo e AT A
o (¢ et Pt ) - B

uanany, Lo M AV

® Calibration Laboratory Dyl e Sotence (Pre)
. "'1.}6'_71_‘6::”*” Post-Test
TEST PALAMETER SPECHEFLOAT TON Calibration Calibration
® U U e T s
2. NECL DBUNDING TEST
Continued:
i. cChordal bhisplacement:
Head Rotaltion Angle
@
(Vi Time | 40.3 to 51.7 wms 44.5 ms
o lvisply 4.3 to 5.3 in. | 8.62 30 | —
T Max i - Time 53.2 LO 66.8 ms 64.5 ms
¢ 0 pispl.| 5.0 to 6.9 in. | 5.47 in. | _
oY T riwme | 07.0 to 83.0ms | 81.0 ms
Displ. 4.3 to 5.3 in. |  4.61 in. 4
. i\)“v o -‘_lv‘ri-nu- 7 -{5—‘;.#%1#?_9 104.6 ms 97.3 ms _
® Displ. 2.1 to 3.1 in._ 2.38 in. .
T T T e 1010 ko 123.0 ms|  114.3 ms
. L DU 12 LT3 P OOl - EA JE1. EU NN . S
e 3. ABDOMINAL COMPRESSION
JUBIEHEE
(Preload - 19 pounds)
a. Force ¢ .5" 14 tu 26 1bg, 18.81 1bs.
L., lFouice @ 75" 27 Lo 40 lbs. 28.94 1lbs.
g c. Force @ 1.9" '_7_‘4_9_59__53 lbs. 43.41 1lbs.
d.  bForce ¢ 1.3 63 to 78 1lbs. 69.46 lbs.
A, LUMBAK FLEXION TEST:
L a. fForce @ 207 22 to 34 lbs. 27.20 1bs. ~
., lorce o 307 34 to 46 lbs, 40.52 1lbs.
¢. Foree ¢ 497 40 Lo S8 lbs. 46.30 lbs. L
d.  KRelurn Angle 12° max imam 6.8°
° . - [
o
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b S bbb e R R POt RS DATA

® (ol 1 ntaeedd)
Doy o AdJ S
® Calllaatron taboratory Dynamne Sorence (Pre)
T = Pre-Test Post-Test |
@ TEST PAKAMITER SPLCTELCATION Calibration Calibration
5. &HL:)I IMlﬂ‘_Ak_"l" _l'!é'l:‘a
a. ligh Speed
Py (1) Probe Speed 21.78-22.22 tpg 22.01 fps
(2) Peak Detlection 1.7" waximun 1.681 in.
Yia {n b 1 a .
t3) ;.:;‘}:_c““ tive 2250 1bs. wax. 1722.3 1bs.
(4) Internal , .
® Hysteresis 50 Lo 70% 60.1%
L. Jlow Speed
(1) Probe Speed 13.80-14.14 tps 13.89 fps
.' (2) LPeak Deflection 1.1" maxiwum 1.095 in.
LJ > ( a b i 2 . -
) (3) L\“%*f Reslstive 1450 1bs. max. 1042.8 1bs.
Qe o o
(4) Interual 50 to 70% 61.7%

Hystercsis

. e it - ————— - . — - —_ . e e o —
0. KNEE IMPACT TESTS:

a.  Right side

(1) Probe Side 6.70 to 7.04 fps 6.84 fps
® (2) Maximum Force 1850 to 2500 1lbs.| 21033.6 lbs.
(3) Tiwme Above 10004 -7 ms minimuwn 2.0 ms
E—-.l:_t: Side
(1) Probe ospeaed b.76 Lo 7.04 fps 6.84 fps
@ (2) Maximum Foice 1850 to 2500 1bs.| 2420.6 1lbs.

(3) Time Above 1000% 1.7 ms minimum 1.75 ms
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® PART S 7.0 DURMMY CALTBRATTON TEST DATA
Dy S/N 1358
@ ,litnation Laboratorvy Dynamic Science (Pre)
Pre-Test Post Test ]
o . Calibration | Calibration
® nate ()f l)nmmy Ldliblal ion 8/5/80
Ccalibration Sequential Number lor Dunuy 1 )
PR et BESE et e U
Temperatwn e in Lab. (Spec. = 66 to 78"F) 73°
@ kolative llumtdu:y in Lab. (Spec. = 10 to 70%) N/A
R s s e - o S A
roe—— T F SIS EES S & SRS L i S e PR R T %
TEST PARAMWPR P [ ILAl‘lON s 7T AT T
e e I — — A PPN /ZJ////_/
1. HEAD DROP TEST:
® a. Peak Resultant Accel. 210 to 260G . 239.1 g L
b. Peak Lateral Accel. = 106 6.9 g L o
\ ¢c. Time above 130G 0.9 to 1.5 my 1.25 ms
@] 2. NECK BLNDING TEST:
i a. Pendulum Specd S21.5 to 25.5 fps | 21.98 fps| ~
b. Pendulum Avg. Decel.
(over t3y ~ t3) 20 to 2406 _22.2 g L o
¢. Peak Resultant Head |
® Acceleration 266 lndximum 24.2 g ~ ~ J
d. Pendulum Decel. (t2-ty )| £ 3 ms | 2.0 ms _ |
e. DlPendulum Decel.(t3-to)y 29 Lo 39 _ms. 29.0 ms o
f. Pendulum Decel. (Lg-t3)| = 10 ms 3.0 ms
e g. Pendulum Direction - ]
Reversal 1ime = «1_2_3_ ms N/A
h. Max. Hecad Rotation 63 to 73° i 65.83°
{. <Chordal Displacement:
@ Head Rotation Angle
0° Time “2 to 2 ms 1 9 ms o B
Displ. % 1o .5 in, J in
® |- 10 ° Time 25.6 to 34.4 ms 29.0 ms _ B ]
Dispd. 2.0 to d.0oan. 2.69 in. . )
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et

Piungny 5 N

Calibiirat yon

0328

Laboratory

Dynamic

TEST PAKAMETER
I

2. NECK BENDING TEST

Cont iiued: :

ement

ngle

Time

| Displ.

CTime

Time

l)iS;L»l .

Time

i. Chordal Displac
@ Head Rotation A
60°
b e p—
® Max imum
{ %)
©0°
@ 30°
00
® |\ . e
3. ABDOMINAL COMPRESSI
TEST:

(Preload = 10 pound

a. Force € .5"
® b. Yorce @8 .75"

c. Force g 1.0"

d. rorce @ 1.3"

4. .

a. Force @ 207

b. Force @ 307

C. Force @ 40°
Return Angle

d.

ON

s)

LUMBAR FLEXION FLST:

Displ.

» 1)i_bjl)l .

A NIRRT R

A BRAT T ON PEST DATA
(\‘Hll' III'Il'«l)
Sclence (Pre) B
Pre-Test Pust-Test
SPECTFICATION Calibration Calibration
49.3 to ‘317 ms 48.0 ms B ‘__
4.3 Lo 5.3 1n. | 5.16_1in. - -
534.2 to 66.8 ms | 66.0 ms_____ | .
" 5 * 0 L,() ()_.. \) _j, .r]_,:_ R ey -i:..64 3 l n 2 Pty
67.0 to B31.0 ms 8.0 ms
SR R I LA SN, > K - — —_
4.3 to 5.3 in, + _5.15 in. | _ .
85.4 to 194.6 ms| 87.0 ms_ e
2ol to 3.1 in. | 02.69 in. |
101.0 to 123.0 ms| 191.0 ms -
-.5% to 0.5 in. | Q0 in. B i
14 to 26 1bs 26.0 lbs. o
27 to 40 1bs. | 36.5 lbs.
40 Lo 53 1bs. |  47.5_1bs .
4} to 63 lbs. 68.3 1lbs.
22 to 34 tbs. } o 34,7 dbs. | .
t4 to 46 1hs. | 45.2 1bs. |
46 1o S8 1hs. 46.9 1bs. |
127 maximuam 5.9°
- 140 -



. PART ) by AR T RRAT IO TEST DATA
(Cont rnaed )

Doy S/N 0 0358
®

Callbration Laboratory Dyrcuut e Scicnece (Pre)

9 © - e e e - [- Pre-Test Post-Test
TEST PARAMETER SPECITFICATION Calibration Calibration
B = . ToLLInm. . oL - T o ST U S vt taskonts Aipnretaaioiiemaivwastomns -
5. CHEST IMPACT TESTS:

a. ltigh Speed
® (1) Probe Speed 21.78-22.22 fps ______23;9 fps o ~ ]
(2) Peak Deflection R YA maximum ______,___1:_2_}'_“_;_.,,__,-WM‘ ]
(3) Peak Resistive 2250 1bs. max. 1883.0 1bs.
Force , S SRR R e
® {4) Internal .
Hysteresis YO Lw 0% 64.2%
b, Low Speed
- (1) Probe Spoeed P3.Bu-14.14 1ps J13.9 fps 1
e (2) Peak betlection I._l" uu_n_)_(imum 1. ]_:.l’,_)‘l_i_:i“l.]_._bwﬁ e
(3) Peak Resistive 14%0 1bs. max. 1281.7 1bs.
Force i 1 ]
(4) Int.erndl. S0 1o 708 61.1%
e Hystoeresis
| 6. KNEE IMPACT TESTS:
a. Right Side
{1) Probe side L.76 to 7.04 fps B 7.01 fps ]
® (2) Maxinum Force 1850 to 2500 1bs. 2028.0 lbs. ~
(3) Time Above 10004 L.7 ms minimum 2.0 ms
b. Left Side
® (1) Probe Speed 6.76 to 7.04 tps | .§:_‘9“_f‘})_§ﬂ__ o |
(2) Maximu Force RSO tao 2500 lb{;.__1973,2 Ll__)% .
(3) Time Above: 1ooon 1.7 ws winvmam 1.9 ms
» .
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% ﬁ APPHOVELD ENGINELRHING TELT LABORATURIES

N

SERVICE FOR:

CONYT'RACT

I hereby
the best

APPROVED

RC.

VA

R. J
Qua

1rh

/WMD

R & D Department Mc

NUMBLER:

U. S. Depattmnent of Transportation

National Highway Traffic Safety Administration
Enforcement

Office of Vehicle Safety Compliance

400 Seventh Street S. W,

Washington, D. C. 20590

DOT~HS-9-02273

certify that the preceding report is true and correct to
of my knowledge.

ENGINEERING TEST LABORATORIES

Dbﬁ)é/ X

. Hand, Project Engineer

10l

‘G. J. Valenzuela,Mechanical
Department Supervisor

McKelligdEe, P,

ty Assurance Manager
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