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Section 1

PURPOSE AND TEST PROCEDURE

This 35 mph frontal barrier impact test is part of the Composite
FY 89 Vehicle Barrier Impact Testing Program sponsored by the National Highway
Traffic Safety Administration (NHTSA) under Contract No. DTNH22-87-D-02012.
The purpose of this test was to obtain vehicle crashworthiness and occupant
restraint system performance data for an impact speed in excess of the current

30 mph requireﬁents.

The 35 mph frontal barrier impact test was conducted in accordance

with the Office of Market Incentives (OMI) Laboratory Indicant Test Procedure.

-1  7689-4




. E Section 2
' . SUMMARY OF TEST NUMBER MK0304

A load cell barrier consisting of 36 load cells was impacted by a
1939 Dodge Daytona Z;Door Hatchback at a velocity of 34.7 mph. The test
was performed at the Calspan Corporation Advanced Technology Center on
- January 23, 1989. Pre- and post-test photographs of the vehicle and the
anthropomorphic test devices (ATDs) can be found in Appendix A. -

The frontal barrier impact event was documented by one real-time
camera and 15 high speed cameras. Camera locations and other pertinent

camera data can be found in this report.

Two Part 572 50th percentile ATDs were placed in the driver and
right-front passenger seating positions. The ATDs were positioned according
to dummy placement instructions as specified in Laboratory Indicant Test .
Procedure. Both of the ATDs were restrained with a 3~point restraint system.
The driver seating position was equipped with an airbag as a supplemental .
restraint system. . | .

The ATDs were fully instrumented with head and chest f;iéxial
accelerometers and left/right femur load cells. Seat belt load cells were
also on the driver's and passeﬁger's lap and shoulder belts to measure dummy
torso and pelﬁic section loading. The driver ATD (Serial No. 1021) had been
used in one previous test (MK5600) and the Injury Criteria values were
not exceeded in that test. The passenger ATD (Serial'No. 1022) was certified
prior to the test. Certification details, along with instrumentation calibra-

tion data, are found in Appendix C.

‘The 65 channels of data were recorded on six l4-channel FM tape
recorders. Appendix B contains the vehicle, load cell barrier and dummy

response data traces.

2-1 ' . 7689-4
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The driver's head struck the airbag, and his HIC was 399, The

' maximum chest deceleration over 3 milliseconds was 39 g's and femur loads

were 729 and 795 pounds.

The right-front passenger HIC was 297 and maximum chest deceleration

over 3 milliseconds was 32 g's. Femur loads were 908 and 457 pounds.
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Table 1
GENERAL TEST ARD VEHICLE DATA

VEHICLE YEAR/MAKE/MODEL/BODY STYLE: 1989 Dodge Daytona 2 -Door Hatchback

WHTSA WO.: MK0304 VIN.: 1B3XG24K1KG155797
BODY COLOR: White DATE OF MANUFACTURE: 11/88
Engine: 4 - cylinders; -  C.I.D.; 2.5 Liters; - cc

: Gas; - Diesel; - Turbocharged

- Longitudinal; _X Transverse

Transmission: 5 Speed _X  Manualj; - Automatic; - Overdrive-
Final Drive: __ X  Front Wheel; - Rear Wheel; - Four Wheel
Date Received: 12-22-88  Odometer Readingﬁ 21.3

= A/C; - P/S; - P/B; X P/wdo.; _=_Tilt Wheel
- P/seats; - Cruise Control

Type of Occupant Restraint: _Driver airbag, 3-point manual belts
DATA RECORDED FROM VEHICLE'S TIRE PLACARD:

Tire Pressure (at capacity): Front _ 35 psi, Rear 35 psi

Recommended Tire Size: | P185/70R14

- Recommended Cold Tire Pressure: Front 32 psi, Rear 32 psi

A Tires on Vehicle: P185/70R14 3 Manufacturer: Goodyear
 Number of Occupants: 2 Front; 2 Rear; - 3rd Selt;-zi"gx ~ TOTAL

Type of Front Seats: X Bucket; -~ Bench; -~ -Split Bench

Type of Front Seat Back: - Fixed; X Adj. With X  Llever - Rot. Knodb

Vehicle Capacity Weight (VCW) = 715 ‘ 1bs. (A)
No. of Occupants x 150 1bs. = 600 : " 1bs. (B)
Rated Cargd and Luggagé T | -
Weight (RCLW) A-B = 115 1bs.
GVWR 3571 1bs. GAWR: Front 2000 1bs. Rear 1621 1bs.
23 7689-4
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v o . " Table 1
e , : _ : CERERAL TEST AND VEHICLE PARAMETER DATA (cont‘'d)

Right Front = 850 1bs. Right Rear = 530 lbs,
Left Front = 870 1bs. Left Rear = 540 1bs.
TOTAL FRONT WEIGHT = .1720 1bs. (62 X of Total Vehicle Weight)

TOTAL REAR WEIGHT = 1070 1bs. (38 % of Total Vehicle Weight)
TOTAL DELIVERY WEIGHT = 2790  1bs. 1 ‘

CALCULATION FOR TARGET TEST WEIGHT: =~ . T e
UDW = Unloaded Delivered Weight ( 2790 1bs.) o <
VCW = Vehicle Capacity Weight (715  1bs.) '
DSC = Designated Seating Capacity )
RCLW = VCW - 150 (DSC) = 115  1bs., o
Target Test Weight = UDW + RCLW + (2 dummies x 164 1bs./dummy)
Target Test Weight = 3233 1bs.

WEIGHT‘O.F TEST VEHICLE WITH REQUIREﬁ DUMMIES AND 202 POUNDS CARGO:

Right Front = = 920 1bs. Right Rear = 710  1bs.
Left Front - , 980 1bs. Left Rear = 710  1bs.
TOTAL FRONT WEIGHT = 1900 1bs. (_57_ % of Total Vehicle Weight)

* TOTAL REAR WEIGHT = 1420 1bs. (_43 % of Total Vehicle Weight)
TOTAL TEST WEIGHT = 3320 1bs. | g

Weight of ballast secured in vehicle trunk area = O 1bs."

VEHICLE ATTITUDE (all dimensions in inches): BRI B

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

Delivered Attitude: RF 26.7" LF 26.6" BRR 26.9f' LR 26.9"
Test Attitude: = RF _27.0" LP _27.0" BR 24.9" LR 251"

~ Wheel Base: 97.0 in.3 C.G. = 41.5 in. rearward of front wheel C/L

-~ . I

-l
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Table 1
GENERAL TEST AND VEHICLE PARAMETER DATA (cont'd)

POST-IMPACT DATA:

Type of Test: Frontal Barrier Impact Angle: 0 o
Date of Test: 1-23-89 Time of Test: 12:20

Ambient Temperature: 49 OF at impact area
Temperature in Occupant Compartment: 68 OF.
Windshield Molding Temperature: 68 oF.

Required Impact Velocity Range: 34.5 to 35.5 mph

Impact Velocity: primary = 34.7 mph, secondary = 34,8 mph
Distance From Front Bumper to Barrier Face When Entering Speed Trap: 52

inches; Exiting Speed Trap: 12 inches

VEHICLE REBOUND AND CRUSH (inches):

Vehicle Length: Pre-test =R 174.2 ¢ 178.2 L _174.7
C, 152.3 L _149.6
C, _25.9 L 25.1

i
w
[
£~
(e}
~

Post-test
Crush

1]
o
N
19)]
n

Distance from front of test vehicle to point of impact:
R 15.5" c/L  1l4.4" L 15.1"

VISIBLE DUMMY CONTACT POINTS:

Driver Passenger
Head Airbag None
Chest Airbag None
Abdonen None None
Left Knee Dash Dash
Right Knee Dash Dash

2-5 7689-4



Table 1
GENERAL TEST AND VEHICLE PARAMETER DATA (cont'd)

Front
Left Right

Door Opening Operable Operable

Front
Seat Movement Left Right
Seat Back Failure None None
Seat Shift (in.) None None
Glazing Damage
Backlight/Windshield Windshield remained intact.

2-6
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Section 3

OMI FINAL DATA

Occupant and Vehicle Information

I. OMI DATA

1. Dummy Injury Criteria Data Summary

2. Dummy Positioning Data

3. Seat Belt Positioning Data

4. Seat Belt Performance Assessment Data

5. Driver Dummy to Steering Column Dimensions
6. Camera Locations

7. Vehicle Target Locations

I1I. OVR DATA

1. Load Cell Barrier Data
2. Vehicle Accelerometer Data
3. Test Vehicle Measurements
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Table 2

DUMMY IRJURY CRITERIA VALUES

MAXIMUM ACCELERATION ("G")

HEAD CHEST
X Y A R X Y z R*
DUMMY (1) -46 | -21 |27 53  [-39 -12 | -10 39
pUMMY (2) -15 19 |47 51 |-28 15 24 32
DUMMY (3)
DUMMY (4)
MAXIMUM FORCE - FEMUR LOAD (LBS)
LEFT FEMUR RIGHT FEMUR
pUMMY (1) 729 795
DUMMY (2) 908 457
DUMMY (3)
DUMMY (4)
MAXIMUM FORCE - SEAT BELTS LOADS (LBS)
SHOULDER STRAP LAP STRAP LAP STRAP
UPPER BELT LOAD | RIGHT BELT LOAD | LEFT BELT LOAD
puMqMy (1) 1451 - 908
DUMMY (2) 1562 890 =
DIMMY (3)
DUMMY (4)
HEAD INJURY CRITERIA**
36 millisecond max. AVE, ACC. (g)
RIC t; (SEC) | t, (SEC) t; TO t,
My (1) 399 0.06810 0,10410 41,5
DUMMY (2) 297 0.09405 0.13005 36.9
DUMMY (3)
DUMMY (4)

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

7689-4



Figure 1
PART 572 DOMMY IN-VERICLE POSITION

TEST NO.: _____ MKQ304 VEHICLE: 1989 Dodge Daytona
SEAT TYPE: ADJUSTER TYPE: BUCRET SEAT BACK TYPE: '
Bench A  Manual Fixed
Bucket Power - - X __ Adjustable Reclining

Split Bench

DRIVER DUMMY

 MEASUREMENT
LOCATION

A - Head Target
B - Knee Joint
C - Approximate

0 PASSENGER DUMM

Loz ]

NOTE: DIMENSIONS PROVIDED BY MANUFACTURER FOR SEAT ANGLES,
' S : 3-3 -

'H' Point
D - Sill to
Reference
Point
arT, 1 LFwp
A= 25.8 in. _ 33  Degrees A= 26.3 in. 34 Degrees
B= 35.8 in. 92 Degrees B= 36.0 1in. _95 Degrees
c= 21.0 in. 108 Degrees C= 20.6 in. 107 Degrees
D= 14.5 in. D= 14.5 in. :
P >
8 o I
A== ST
L]/\-MM
f ' '
LEFT RIGHT L
FRONT FRONT : ~
DOOR TOP VIEW DOOR | ;
" DUMMY ID
S 1021 - 1022 -
A - _ Left Door to Driver Centerline L 12.5_ in.
B - Left Door to Center Passenger Centerline — - - T e in,
C = ' Left Door to Right Passenger Centerline 38,9 in.
D = - Left Door to Right Door - : 51,5 in.
E, F =  Window Glass Height (Right and Left Must Be Equal) i
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Figure 2 e '
OCCUPART CLEARAWNCE DIMENSIONS - - ‘ '
.- DRIVER PASSENGER .
| 13.5 .. 13.4 '
HW 16.6 16.3 :
cD 21.0 23.6 l
cs 13.5 -
KDL 5.9 6.2
KDR 5.9 5.8 l
sa | 26° 26°
TA | 24° 24°. : l
lm' - Head to Windshield Header
HW - Head to Windshield I
[M)) - Chest to Dash
cs = Chest to Steering Wheel
KD(L/R)=  Knee to Dash (Left/Right) I
SA = Seat Back Angle
TA = Torso Angle
. "HA = Héad"rarget to "A" Pillar l
HR - Head to Side Roof
HS = Head to Side Window
AD - Arm to Door . l
HD - Hip to Door :
KK - Knee to Knee
“A" PILLAR I
* DRIVER PASSENGER . .
R 4.5 4.4 I
HS 9.1 9,5 '
AD 5.0 5.4 S . l
- HD 7.1 7.1 ' L !
- KK 10.0 8.1 N R ‘
HA | 15.6 15.3 ) | I
k- ¢ E ) v 3’4 ' B ! - ‘ - =
f . - .
o - - . 7689-4 I




) Figure 3 o
SEAT BELT POSITIONING DATA

'~ DUMMY’S CENTERLINE “
‘D’ RING
> O
£ = SHOULDER BELT PORTION
- I‘-" .
| APBELTPORTION . - .
(7
_ PBU | PBL , © 1/8” THICK ALUM. PLATE
'MALE BLADE
S ——EMERGENCY LOCKING
_ ' , RETRACTOR
\ . B
BUCKLE ASSY. REEL A ) -
 INBOARD ANCHORAGE OUTBOARD ANCHORAGE
' |
FLOORPAN
FRONT VIEW OF DRIVER DUMMY e
DRIVER DUMMY | PASSENGER DUMMY
(inches) (inches)
PBU —- Top surface of alum. plate to 13.5 13.5
upper edge
:PBL == Top surface of alum. plate to
belt lower edge 10.2 10.0
'LAP BELT TENSION 2 1bs 2 1bs
SHOULDER BELT TENSION _ _
v 3-5 7689-4
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Table 3 .
SEAT BELY PERFORMANCE ASSESSMENT TEST DATA . ... '
BELT LENGTH DATA: : < ° _.Driver Passenger
Belt length from trim panel exit .
to bolt hole anchor point for
continuous webbing systems. , 73.5 73.5 l
. Shouldei belt length as measured : |
on Part 572 Dummy - 42.5 42,5
Lap belt length as measured on ' '
Part 572 Dummy. 31.0 . 310
g BELT SPOOL-OFF DATA: ~ - S o ' - l
" .As determined by film analysis, o ’ 2.5 3.0
AE% As determined mechanically., 2.0 2.8
g BELT STRETCH DATA:
Measured electronically between . l
. shoulder belt load cell and the "D" rmg. 0.5"/ft N/A
Measured Mechanically o 0.0"/ft 0.0"/ft - ' l
o= 'f;‘( = I
o S i
£ T L - - l
i e
oL LTI LT T T S R 'I‘
‘F e " e ¢ s - A v
5 . 3-6 7689-4




Figure 4
DRIVER DUMMY TO STEERING COLUMN/WHEEL ASSY. REFERENCE DIMENSIONS

S
R
Y
X SCA
LEFT SIDE VIEW
MEASUREMENTS
NR -- Distance from tip of dummy's nose to 18.3 Inches
Top Rear surface of steering wheel rim
NH -- Distance from tip of dummy's nose to 19.4 Inches
center of steering column hub
SCA —- Angle of steering column relative to 22 Degrees
the horizontal X axis
SWA -- Angle of steering wheel relative to -68 Degrees
the horizontal X axis

3-7 7689-4



' Figure 5

CAMERA POSITIONS FOR FRONRTAL IMPACTS

NOTE: Camera Information Shown on Table &

FIXED COLLISION BARRIER

#14 #13

#1
5] s o
Y %
% " —r DL #10
—x DL »

#5 and #6 y ™ TEST VEHICLE ) >
#71 ™~ #12

\-———/
CONCRET
/ E TEST PAD
MONORAIL &
TOW CABLE
)v TOP VIEW W
3-8 7689-4
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Figure 6

VEHICLE TARGET LOCATIONS

4.0

[*—36.7 =—®1€¢— 49 g—
REF.

o3

$]

5.6 =t

(DIMENSIONS IN INCHES)

L"'31'0 —tg—3],2 P

[*—49.,9 —ta— 36,6 —>

REF.

j——— 60 .5 e——
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Figure 7

LOAD CELL LOCATIONS ON FIXED BARRIER

36 Load Cells

4 Rows
9 Columns
6 Groupings (6 cells/group) FIXED BARRIER
CENTERLINE~_ | /EXTENSION ASSEMBLY
PLYWOOD FACE ON *
STEEL FRAME | 18"
h— 83" - &

! \GROUND SURFACE

26" FRONT VIEW

6 GROUPS OF 6 LOAD CELLS EACH

Group 4 Group 5 Group 6
Cl thru D3 C4 thru D6 C7 thru D9
Group 1 Group 2 Group 3
Al thru B3 A4 thru Bé A7 thru B9

The following data is presented in Appendix B:
(1) Data from 36 individual load cells

(2) Total or Sum of 36 individual load cells
(3) Data from 6 Groupings shown above (6 cells/group)

3-11
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Figure 8

VEHICLE ACCELEROMETER LOCATIONS

TOP VIEW

; B C ) Y

17.0

—_—
90.5 >
ACCELEROMETER | DIRECTION
NUMBER* ACCELEROMETER LOCATION X Y Z
1 Left Rear Seat Crossmember X
2 Right Rear Seat Crossmember X
3 Top of Engine X
4 Bottom of Engine X
L] Right Disc Brake Caliper X
6 Instrument Panel X
7 Left Disc Brake Caliper X

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

traces found in Appendix B.

3-12 7639-4



Figure 9

TEST VEHICLE MEASUREMENRTS

REAR DATUM REFERENCE

YO EDGE OF DOOR
(EVEN NUMBER FOR
RIGHT SIDE AND
ODD NUMBER FOR
LEFT SIDE) _

LENGTH OF
ENGINE BLOCK

TO TRAILING EDGE
BEHIND DOOR
(RIGHT/LEFT SIDE)

TO LEADING EDGE
IN FRONT OF DOOR
(RIGHT/LEFT SIDE)

X19,20
(RIGHT/LEFT SIDE)

TO HEADLINER

CENTER OF \xw
STEERING

X1
TO ‘A’ POST

REAR DATUM
REFERENCE AT
! X14,15 CENTER OF REAR

1 X16 BUMPER
TO STEERING COLUMN

TO BOTTOM OF
‘A’ POST
(RIGHT/LEFT SIDE)
TO FIREWALL (RIGHT/LEFT SIDE)
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Appendix B
VEHICLE, LOAD CELlL BARRIER ARD DUMMY RESPONSE DATA
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LOAD CELL BARRIER DATA

TEST NO. MKO0304
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Appendix C

DUMMY CERTIFICATION TESTS

C-1 7689-4



Appendix C contains the results from certification tests performed
on the 50th percentile male anthropomorphic 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, Volume 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 and instrument calibration information is
included in this Appendix.

Dummy serial numbers and certification dates are:

Serial No. Completion Date
1021 10-19-88
1022 10-19-88

Electronic Test Equipment

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

Car Assessment and Standards Indicant Testing Final Report, Report No.
6525-v-1,

C-2 7689-4



Figure 10 DUMMY CONFIGURATION DIMENSIONS
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PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

——— . - - - ———

¥ Sequential number beginning with "1" at the start of each fisesl years’s
crash test program.

7689-4

|
|
|
: P. 572 ' PRE-TEST \ POST-TEST H
iSPECIFICATION | if requiredi if required ||
DATE OF CONFIGURATION VERIFICATION ';(}E)-()-{;(;()-{)—()E)-(;)-(}-(-g-—18:19-88 E %
VERIFICATION NUMBER FOR DUMMY (%) ')-()—()—(}-(}_O_(;(;(}-(;(;{;(;(—E-__--; ------ E ------------ § .
SH - seated meigne 35,6 to 3580 .7 v 4 g
TSP~ Shoulder pives meigne 2ie o zzar) zie v 4 ; |
WP - Hip Pivet meimne T A Y I ; -
ki Knee Pivor from Back Line R N g
KV - Enoo Pivor from floor R ; i
Sv - shoulder wiaeh T R . g
e mip widen | TTTTTTTTTC 120 1o 15,471 1a.e n iTTTTTTTTTTTT 1
II. PERFORMANCE VERIFICATION DATA I
VT PRE-TEST 1 POST-TEST ]
E (if required)i (if required)i
| DATE OF PERFORMANCE VERIFICATION --------_| 101988 | g i
| SEQUENTIAL VERIFIGATION NUWBER FOR DUMNY (¥)--j 1 T g
| VERIFICATION LAD TEMPERATURE ( 06 to 78 deg. ) | 7072 dez | 1
| VERTFICATION Lap ROMIDITY (10 70 70 %) Cwax T |
ot pamanETER 1 seacreloation | T 1
{1 WEAD DRoP TEST T T T g
| a. peak resultant acoel. | 210 to 260 0's | 210 G%s | 1
5. peak lateral mceel. s T ses 1 g
o Time abowe 100 s T 0.9 to 1.5 ma. 4 1o me 4TI N
|
|
|




PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA...continued

PRE-TEST i POST-TEST H
(if required)! (if required);
] q
: [ ]

]

. o = ——— " ——— - —— - - ——— " = — - - = S A = S T e S e G S Mm@ e e S S D e e e e s e e

:
L]
L
)
)
: :
[} )
1} ) ]
§ [) )
§ ] [}
) : i
a. Pendulum Speed 121.5 to 25.5 fps.| 21.9 fps |
e ittt b et R et L it | mm————————em— e
' b. Pend. Avg. Decel. over | 20 to 24 G’s H 24 G’s | H
' t3 to t2 : H : H
et ettt it e e it e bl | = H
' c. Peak Resultant Head H 26 G’s max. H 25.1 G's | H
! Acceleration ' H ! H
o mrm e r e e e et bbb bbbl b e itk e ettt H
' d. Pendulum Decel. (t2-tl) | <z 3 ms H 1.8 ms ' '
R i R i | —— | ————————— H
: e. Pendulum Decel. (t3-t2) | 25 to 30 ms. | 26.8 ms | '
B e il it S HE e ittt = | ———— H
: f. Pendulum Decel. (t4-t3) | <z 10 ms. ! 2 ms ' H
e i ittt skt e jmmm e ——— | :
; g. Max. Head Rotation ¢! 63 to 73 deg. : 72 deg | '
e e e e e S SS S oSSSm ST H
: h. Chordal Displacement
: _________________________________________________________________________
H ! HEAD ROTATION ANGLE : H ' H
H |——m e - ! : H H
! i 0 deg. ¢ Time H -2 to 2 ms ! 0.0 ms H H
H ' | {m——mr e e e —————— H
! H ' Displ ! -.5 to 5" ' 0.0 " H H
' |- jmm——————m—— | m e - | = ‘
! t 30 deg ! Time ' 25.6 to 34.4 ms. | 26.9 ms ! :
: H e —————— | mm e - et |- :
{ ! i Displ ! 2.1 to 3.1" H 2.6 " H H
: |m—————————— |m—————————— |- jmm——————— e {mm—m———m——————— H
H i 60 deg. i Time ' 40.3 to 51.7 ms., 41 ms ' H
1 H jmm————————— |~ jm——m e it :
: ! ! Displ i} 4.3 to 5.3" | 4.8 " : :
: = ——————— e | mm——— e jmm—————m e D et bl et H
: 1 Maximum i Time ! §3.2 to 66.8 ms.; 54.3 ms : :
' ' ( 72 deg) |-——==m====- R bl lade Dbt l—————mm e~ (e ———————— :
! ! } Displ ! 5.0 to 6.0" H 5.45 " H :
' jmm————————— e e e e bl :
H ! 60 deg. i Time ! 67.0 to 83.0 ms.; 74.4 ms H :
H : |mmmm e bty e il bl (e :
: ! ! Displ. : 4.3 to 5.3" H 4.6 " : :
H jmmmm——————— | ——————e e L L e intate bbbty |w—mm—————m e | m——m e :
H ! 30 deg ! Time '85.4 to 104.6 ms.) 90 ms H :
H ' = —————— el ntatatt kel (m—mmm——m—————— D il '
H : i Displ : 2.1 to 3.1" : 2.35 " : H
: et f e R tntade el e | ———————— H
1 i 0 deg i Time 1101.0 - 123.0 ms. ;| 104.6 ms : '
: H (= ——————- | mm—m———em——m— e — - | t
H ! ! Displ. ! -.5 to 0.5" H 0.0 " : H
TECHNICIANS NAME: — ! >
_-é_fg_t{q_{'. .
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DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA (continued)

IXI. PERFORMANCE VERIFICATION DATA (continued) I

NHTSA DUMMY I.D. NUMBER: 1021 = —cocemmemm e e e
------------- !  PRE-TEST POST-TEST | I

! (if required)! (if required |

(] t

[}

{ TEST PARAMETER | SPECIFICATION ! | ! I
3 3. ABDOMINAL COMPRESSION o o L
| Saere ipreient E mha.) | | g 1
' a. Force @ 0.5" 23 to 36 lbs. : 27 lbs E : ’
E"-ET—E;;;:;BT?E: ----------- 5"55—23’567;;?"E"""ZE-IE;"E -------------- I
g—":-ES;;;-é-ITBZ ____________ E"EB-Z;_ES_IBQT"E""EBTE_E;"'E --------------
i 4. Force @ 1.37 i 73 to 88 1bs. 1 88 i1bs ! E I
é::::::::::::::::::::::§:::::::::::::i::::::::;:::::::::i
! 4. LUMBAR FLEXION TEST: ] i :' i I
a. Force @ 20 deg. 22 to 34 1bs. ' 26.5 lbs ' '
§"_£f-§;;<§;—é_§5—£;;? _________ E__EZ_Z;_ZE_R;_”E"""EQ_IEQ"E ______________ I
g—";f-fv;;;;—é_ié-éég _________ E"Z?ES-QQ_IQQT"E ------ 8 1bs
i d. Return Angle i 12 deg. maximum ! 10 dez ! i l
§::::::::::::::::::::i:::::::::::§::::::::::;::::::::::::::§
{ 5. CHEST IMPACT TESTS: I
A.High Speed
:} -;;;-;’;;E—);—;peed é 21.78-22.22 fps.% 21.8 fps E E I
E_"?E;_E;QE_B;}I;;ZI;; ———————— 5"1-57;;;;3;_"E"-"ITE-:"“E -------------- I
§_"?5;-5;;1:-&;;;2{;;-5;;;;"_E_5556_18;—;;21;;:}?""EIZ?-EBQ"E --------------
3mEZTZQZ;;;H—Q;;Z;;;Z;—-"E""ES-Z;-%;,""5"""55-;""§ -------------- I
B lowspeed o o -_____________
‘: (1) Probe Speed E 13.86-14.14 fps.i 13.9 fps E E l
o Porvpae I e e R Tt R g
§__?5}_Bé;ﬁ-fz;;;;EESZ-ES;;;""§‘1335-18;_;;;1;;;5""ISI;R;"§ ______________ l
E"IZT};Z;;;;-E;;ES;;;EQ _____ i 50 to 0% i ez.9% :
O SRR AL I
TECHNICIAN’S NAME:"Q‘Zﬂ:Z—' —
e 7689-4 l



DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA (continued)

II. PERFORMANCE VERIFICATION DATA (continued)

NHTSA DUMMY I.D. NUMBER: 1021 = se;eecmmemec e
PRE-TEST POST-TEST

[)
1]
(if required)) (if required)!
[}

|
:
\
)
:

" {1) Probe Speed ! 6.76 to 7.04 fps 7.0 fps
= e et L Lt R ittt tebba b Tesh bkt
: (2) Maximum Force ! 1850 to 2500 1lbs 2050 1lbs H
e e HE R ettt D e i bal e :
! (3) Time above 1000 lbs ¢ 1.7 ms. minimum 2.0 ms H
bttt ket e et kbbbt bt Bkt :
! B. Left Knee H H
Ve ——————— : !
! (1) Probe Speed i 6.76 to 7.04 fps 7.0 fps H
mmmmmmmmmmm oo e o L :
! {2) Maximum Force ' 1850 to 2500 1lbs 2200 lbs H
e etttk HEbat e et e Bt i H
' (3) Time Above 1000 1lbs ' 1.7 ms. minimum 1.9 ms '

" TECHNICIAN’S NAME: A

NG c-7 7689-4
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PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA

: P. 572 ! PRE-TEST | POST-TEST |
SPRCIFIONTION | 4f required! if reauired
DATE OF CONFIGURATION VERIFICATION EXXXXXXXXXXXXX % 10-19-88 i §
VERIFICATION NUMBER FOR DUMMY (%) giiiggg;;gg;gg-i_-——-; ------ E ------------ é
"SH - Seated Height §'SQTE"ZS'SETE3g"'SETE°3"'§ """""""" :
“SP - Shoulder Pivot Height §'£IT§'ZS'EET23g"-EETI'Z"-g """""""" §
“HP - Hip Pivot Height §'§f§3’;;}f'-"g"—'STQ‘Z'—'E """"""" g
“KH - Knee Pivot from Back Line §'EBTI'ZS'£5T§7g"—EBTZ'Z"’E ''''''''' |
T hves piver fron laor T e g
oW - Shoulder widtn §'Iéfé'ES’IETZIg_"I§f§'3"”§ """""" §
ww - mip widen i 10,0 to 15.47  1s.0 %t E
II. PERFORMANCE VERIFICATION DATA:

" PRE-TEST i POST-TEST |
____________________________________________ i _(1f required)i (if required)
E_BREE OF PERFORMANCE VERIFICATION -------====-=--- é 10-19-88 % E
g'éé&ﬁé&%iZL’&ééi%E6REEB§'§6§£é§'§6§'56§§§’IZ}IZIg """ L i §
§—GéiiE}EREEBQ“ERB'QEQBEQXEG§E'I'Eé'ZS'3Q'QQ;T'E'g"’56355'32;""5 """"""""" g
§'Gééiéiéi%iéﬁ'ZXQ'QBQEBEEQ'216'58'55';3 """""" | srasx 1 §
§'EEQE'EXiiié%éi"'""“"""'E"QEEEEEEEXEIBQ"§ """""""" i §
g'ii_iilﬁ'ﬁiéé'Eiéi """""""" o i A §
E a.—;;;;-;;;;;;;;t accel. E 210 to 260 G's é 241 G's E i
g"Lf';;;E'I;Z;;;I';;;;IT ''''' g""ZQ'IB'&TQ-"'§""'IT§'E7;"§ """"""" }
i o. Time above 100 G's 1 0.0 to 1.5 ms. | 1.15ms t :

* Sequential number beginning with "1" at the start of each fiscal years’s
crash test program.

TECHNICIAN’S NAME:
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y



PART 572 DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA...continued

II. PERFORMANCE VERIFICATION DATA (continued)

PRE-TEST
(if required)

POST-TEST H
(if required)!
_________________________________________________ !

] ]
1) )
[} (]
] ]
] ]
] ]
1 ] ]
] ] [}
) ] [}
' ] [}
1 L] [ ]
1 [] ]
: : :

a. Pendulum Speed 121,5 to 25.5 fps.| 21.8 fps |
e e e e — = |mr e —————— |mrrm e —————— :
: b. Pend. Avg. Decel. over | 20 to 24 G’s H 23.8 G's H
! t3 to t2 H : : :
= e e R it = — e |m— e ———— :
' c. Peak Resultant Head ! 26 G's max. H 25.8 G's |} :
! Acceleration ! : ' H
R el L et L LT L e —— jmm e jmm e ——— H
H d. Pendulum Decel. (t2-tl) | <= 3 ms. H 2.2 ms H H
et D e L L L (mmer e e | ——————— I R e !
! e. Pendulum Decel. (t3-t2) | 25 to 30 ms. : 26.8 ms H !
= e |mmmm e e e L R e |m——ere——————— H
! f. Pendulum Decel. (t4-t3) | <z 10 ms. i 3.5 ms ' '
jm e e - |m |mmm | mm !
H g. Max. Head Rotation i 63 to 73 deg H 72 deg | H
I e e e e e e e e :
' h. Chordal Displacement
! i HEAD ROTATION ANGLE ! : ! !
: e el T H i | H
' i 0 deg. i Time H -2 to 2 ms ! 0.0 ms : '
: ' jmwmm— e | ——————————— | —————————— |m————————————— H
: ' { Displ. : -.5 to .5" H 0.0 " 1 H
‘ (m———m—m———- jm—————————- e halal | == o ,
H { 30 deg ! Time ' 25.6 to 34.4 ms. | 29.2 ms ! !
: ' s ———— = e |m— e —m - | ———— :
' ' 1 Displ, ' 2.1 to 3.1" ' 2.65 " : :
H jmm— e ————— jmmmm———— |=m—m——m—r e ——a | = ———— | —————— :
' i 60 deg. i Time ! 40.3 to 51.7 ms.! 43.4 ms : :
: ' = ————— jmm e |mmm e ————— jm—— e :
H ' i Displ. ! 4,3 to 5.3" ' 4.8 " : :
: jmm e ————— e b T == ———— ———————- |mrm——————————— | e ——— :
: ! Maximum ! Time ! 53.2 to 66.8 ms. | 57.1 ms ; :
H i 72 deg) | -—=====w--- |m— e —————— |- | —mmm— e ———— '
: : i Displ. 4 5.0 to 6.0" ' 5.65 " 1 !
H jmm——mm e ———— jm—mm—m————- | e - —————— jm—— e o )
H 7 60 deg. ! Time i1 67.0 to 83.0 ms. | 77.9 ms H :
: : jm————————— fmmm e e e EE L | ———— ]
H : i Displ ' 4.3 to 5.3" : 4,85 " H !
: {mmmer e |mm————————— |mmmm——mm e jmmm———e——————— jmm— - '
: i 30 deg. i Time 185.4 to 104.6 ms.! 95 ms ' H
: H jmm e ————— jmmmmmm e jm—— e — | —————— '
H H i Displ H 2.1 to 3.1" ' 2.5 " ' '
H e m———————— |mem———————— b e e L L L | ———— :
: i 0 deg. ! Time 1101.0 - 123.0 ms. 109.8 ms , )
: : |m—————————— D e L Lt T et ettt jmm e i
H ! ! Displ : -.5 to 0.5" H 0.0 " ' '

TECHNICIANS NAME: ‘j;7 . ,
___34&.\_.‘_.‘/.4:@ ________

C-10 7689-4



DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA {(continuea)

NHTSA DUMMY I.D. NUMBER: 1022 =000 emmmmmmmmm e e
------------- ! PRE-TEST { POST-TEST !

___i (if required)i (if reguired |

"IEST PARAMETER | SPECIFICATION | § §
"3, ABDOMINAL COMPRESSION | A i §
TeoT: (prelend = 50 ibs.) | g g g

a. Force @ 0.5" E 23 to 36 lbs. é 27.5 1bs E g
", Force @ 0.75" §"58'28'56’15;7"g"""ZE'IL;"§ """""""" §
e Foree @ 1.0" \ 50 to 63 1bs. § 60 1ba | g
T4 Force @ 1.3" .73 to 88 1bs. i 86 1bs | :
:ZZIZZZZZZZIZI:IZ:::::IZ§IZZZ:Z:ZZ::Z:i::::::::i::::::::i
4. LUMBAR FLEXTON TRRT: : E E :
aj_Force @ 20 deg. E 22 to 34 1bs. E 27 lbs g g

T b Force @ 30 deg. 31 to 48 1bs. | 02 1 g
Tl Force @ 40 deg. g'"Zé'ZS'Eé'EQQT"g""EBTQ'IQ;’—g """"""" §
74 Return Angle §"I£'&;;T';;;Z;;;'§"""Ii‘é;;"g """""""" g
O SO P S
5. CHEST IMPACT TESTS: f 5 3 3
A.High Speed g | § §
_;I;-;;;;;—;peed é 21.78-22.22 fps.é 21.9 fps g E
T77(2) Peak Deflection 1 maximam L8 1 §
"'_IQS'EQ;Q'Q;;I;EZCQ'E;;;;'"g"5556'13;';;;1;;;5""£5§Z’ié;"g """"""""" §
"'ZZE'I;Z;;;;I'Q;QZ;;;;Z;“"'5""56'25"55;""§""§8T§';""§ """"""" :
TB. Low Speed o A o §
‘Z;;_;;;;;—;;eed E 13.86-14.14 fps.% 14.0 fps é E
"T(2) Pesk Deflection L maximam 105t i g
"153’Bééi’ié;l;ilié'éé;;;""§’Iiéa'ié;';;il;;;g""IE?Z"IBQ"g """"""""" g
T8 Intermal fysteresis i 50 te 70% i  es.1x% & !
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DUMMY CONFIGURATION AND PERFORMANCE VERIFICATION DATA (continued)

PRE-TEST
(if required)

POST-TEST H
(if required)|

H

:

]

1

i

:
H {1) Probe Speed i1 6.76 to 7.04 fps 7.0 fps
b mmm e e R e P
H {2) Maximum Force ! '
HE D et e T D e T L :
! (3) Time above 1000 1lbs. V1.7 ms. minimum 1.98 ms 4
Rl bl b DD bt D f=mmm e m e e e e e e ——— e ——— H
i B. Left Knee H H
Vommmmmmm e ~ : H
: (1) Probe Speed i 6.76 to 7.04 fps 7.0 fps \
o e e f e e e e e e | e }
H (2) Maximum Force i 1850 to 2500 1lbs 1945 1bs H
e e - ——————————— P | e ——————— :
' (3) Time Above 1000 1lbs. ' 1.7 ms. minimum 2.0 ms H

TECHNICIAN’S NAME: / . A~
IR 2 Ry Py AR
e 7689-4
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APPENDIX D

VEHICLE OWNER'S MANUAL OCCUPANT RESTRAINT SYSTEM INSTRUCTIONS

D-1 7689-4




Safety belts provide protection against being thrown from
the vehicle as well as reducing the risk of an injury
caused by striking the interior of the vehicle.

Front Seats

Your vehicle is equipped with either the Automatic Belt
System or the Unibelt System. Use the instructions for the
sysiem installed in your vehicle.

Automatic Belt System (if so equipped)

Automatic seat belts move out of the way when the door
is opened and eliminated the need to buckle and un-
buckle the shoulder belt. An emergency release is lo-
cated at the upper door frame, should the need arise to
manually release the shoulder belt.

A manua! lap belt is also provided and must be worn
in addition to the automatic shoulder belt in order 1o
obtain the maximum amount of protection afforded by
seat belts.

Both the automatic shoulder belt and manual lap belt
incorporate an inertia sensitive belt webbing retractor
which is designed to lock during very sudden stops or
impacts. This feature allows the belt to move freely with
the wearer unger normal conditions. and locks the retrac-
tor only when the whole vehicle is tipped or jolted. These
belts will also lock if the webbing is jerked or putled
rapidly from the retractor.

Automatic Belt Operating Instructions
When the vehicle door is opened. the upper portion of the
shoulder belt will swing out with the door.

1. Enter the vehicle, sit behind the
shoulder belt, and close the door. Sit
back and erect and adjust the seat.
The shoulder belt will be automatically
positioned when the door is closed.

2. Adjust the shoulder belt, if neces-
sary, so that it is comfortably and prop-
erly positioned across your chest and
shoulder, as shown in the illustration. If
the belt is too loose, pull it toward the
i console and the retractor will take up
v the excess belt webbing.

3. Grasp the metal tip of the lap belt
5 and pull the belt toward the buckle.
Insert the metal tip into the buckie until
a “click" is heard. Snug the belt
against your hips and ensure that it is
not twisted. If the belt is too loose, pull
it toward the console and the retractor
will take up the excess belt webbing.

4. To release the lap belt, press the
red button marked "Press” on the
buckle. The belt will automatically re-
tract to its stowed position when the
button is pressed.

WARNING

The lap belt must be used in addi-
tion to the automatic shoulder belt
to provide full occupant restraint.
Both belts must be worn properly for maximum effective-
ness. The autornatic torso belt must be positioned mid-
way on the shoulder and should not touch or cross the
neck. The lap belt should be positioned across the hips,

7689-4




" not across the stomach. Never use these belts for more
than one person at a time.

Failure to follow these instructions could increase the
chance of severe or fatal injury in the event of a collision.

Unibelt System (if so equipped)

The “UNIBELT", or single continuous belt restraint sys-
tem, incorporates an inertia sensitive belt webbing re-
‘tractor which is designed to lock (i.e., prevent belt travel)
only during very sudden stops or impacts. This feature
allows the shoulder belt to move freely with the wearer
under normal conditions. The retractor will not lock by
jerking or pulling the webbing rapidly by hand.

Unibelt Operating Instructions

1. Enter the vehicle and close the
door. Sit back and erect and adjust the
J seat. Note the metal tip of the unibelt in
its stowed position.

2. Grasp the metal tip and slide it up
the webbing as far as necessary to go
around your lap as you pull out the
webbing.

3. As you pull the webbing across
your lap and over your shoulder, move
the metal tip toward the buckle.

Insert the tip into the buckle until a
“click” is heard.

D-3

Do not wear the shoulder belt under
your arm or otherwise out of position.
Such use could increase the chance of
severe or fatal injury in a collision.

4. Position the lap belt with the upper
DG edge of the belt drawn across the
/ thighs and snug against the hips.
3 Slack will automatically be removed
due to tension created by the retractor.
If a snug fit in the lap belt portion is
desired, pull up on the shoulder beit as
& shown. A snug belt reduces the risk of
sliding under the belt in a collision.

5. Position the shoulder belt on your
chest so that it is comfortable and not
resting on your neck. Any slack in the
belt will be withdrawn automatically by
the retractor.

If the shoulder belt feels too tight, pull
about an inch of webbing from the
retractor; just enough to allow your
closed fist to fit between the belt and
your chest. This small amount of slack
will be retained by the retractor.

The amount of slack in the shoulder
belt should be kept to a minimum. Too
much slack may prevent the belt from
properly restraining you in the event of
an accident.

O
y/

If the slack is not retained, pull out 6 to
/ 8 inches of webbing, let it return to your
d chest, and repeat the procedure.

=)

The shouider belt will aliow unrestricied movement of the upper
body under normai conditions. Extreme movements will prob-
ably require resetting the slack. The retractor will lock in the
event of an accident.

6. To release the belt, push the bution on the buckle. The belt

7689-4



will automatically retract to its stowed position when the door is
opened.

If needed, slide the tip down the webbing to aliow the belt to
fully retract.

Driver Supplemental Air Bag (If so equipped)

This vehicle is equipped with an air bag for the driver as
a supplement to the seat belt restraint system. The seat
belt is the primary restraint and should be worn whenever
the vehicle is in motion. The seat belt provides protection
in collisions for which the air bag is not intended to
deploy, either because of low impact speed or non-
frontal direction of impact, and positions the driver for
those collisions in which the bag does deploy. The
steering wheel-mounted air bag deploys in higher-speed
frontal impacts, and works with the instrument panel knee
bolster and the seat belt to provide improved protection
for the driver.

The air bag system consists of the following items:
crash sensors

diagnostic unit

“AlR BAG” - readiness lamp

air bag/inflator unit

unigue steering whee! and column

interconnecting wiring
® knee impact bolster

Crash sensors in the front of the vehicle determine if a
frontal impact is severe enough to require air bag de-
ployment. The sensors are not designed to detect lateral,
rollover, or rear impacts. Switches in the sensors are
connected to the diagnostic unit.

The diagnostic unit monitors the readiness of the elec-
tronic portions of the air bag system components that

10

deploy the air bag. all of the items listed above except
the knee boister. The unit continuously monitors the
components whenever the ignition switch is in the “start”
or “run” position. it lights the “AIR BAG’ iamp in the
instrument panel for 6 to 8 seconds when the ignition
switch is first turned on, then turns the lamp off. it lights
the lamp momentarily or continuously if it detects a
malfunction in any part of the system.

The air bag/infiator unit is located in the center of the
steering wheel. When the crash sensors detect an impact

' requiring air bag deployment, their switches close a

circuit which ignites materials in the inflator to generate
nitrogen gas and inflate the air bag. The air bag begins
to expand from its flat, stored position behind the steer-
ing wheel hub trim cover. The cover separates and folds
out of the way as the bag inflates to its full size.

IMPORTANT MAINTENANCE. To assure that the air
bag will be ready to deploy for your protection in an
impact, have the system serviced promptly by an autho-
tized dealer if any of the following occurs:

e the “AIR BAG"” iamp does not light for 6 t0 8 seconds
when the ignition switch is first turned on;

¢ the lamp remains lil or flickers after the 6 to 8 second
interval, above;

e the lamp flickers or lights and remains it while driving.

¢ Aside from the maintenance indicated above in re-
sponse to the “AlR BAG” lamp, an inspection of the
mechanical and electrical components of the system
is included in the regular maintenance service recom-
mended for every 3 years or 30,000 miles. (See
SECTION 4 - MAINTENANCE)

WARNING!
Modification to air bag system components or wiring.
including the addition of any kind of badges to the

1
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bumper or body structure, can adversely affect system
performance and lead to possible injury.

‘Rear Seats

Lap Belts

Both rear seats are equipped with lap belts. The belts
should be worn with the upper edge of the belt drawn
across the thighs and snug against the hips. To reduce
the risk of sliding under the betlt in a collision, it should be
"adjusted as tight as comfort will aliow, WHILE SITTING
WELL BACK AND ERECT IN THE SEAT.

The rear seat positions are equipped with automatic
locking retractors. These retractors wili lock if the web-
bing is pulled or jerked after withdrawal from the retrac-
tor. Withdraw the belt from the retractor in a continuous
motion, forward and upward away from the seat, until the
bell is extended as far as possibie. Bring the belt across
the body and insert the latch plate in the buckle unti! a
“click” is heard. If the belt has not been pulled out far
enough to reach the buckle, return the belt to its stowed
position. This will untock the retractor so that the belt can
be pulled out a greater amount. Tighten the belt by
pulling the webbing back toward and into the retractor
until the belt fits snugly on the hips.

Never use the same lap belt on more than one person at
a time.

Optionatl Rear Shoulder Belts

If you carry rear seat passengers in your vehicle, shoul-
der belts can be installed in the rear outboard seat
positions by your dealer. The use of shoulder belts in
addition to lap belts may increase occupant protection in
some tynes of accidents.

The following graphic shows the location of the shoulder
" belt anchorages for the right and left rear seat positions.
Special reinforcing hardware must be added at the

12

“steering wheel hub trim cover or modifications to the front.

upper anchorages when shoulder belts are installed.
Rear seat shoulder belts can be purchased from your
dealer.

Chrysler Motors recommends that these belts be in-
stalled by your dealer.

Rear Shoulder Belt Use

To use the optional shoulder belt, first buckle the lap seat
belt. Sit erect and place the lap belt as low on the hips as
practical. Do not wear the lap belt high on the stomach.
Next, grasp the metal tip of the shoulder belt and tilt it to
lengthen the webbing. Insert the metal tip into the buckle.
Pull on the loose end of the webbing to shorten the belt
to fit your body.

CAUTION: The shoulder belt must be worn as snugly as
comfort will alfow. Slack could reduce the amount of
protection in a collision. NEVER WEAR THE SHOULDER
BELT WITHOUT ALSO WEARING THE LAP BELT.

Use Of Seat Belts During Pregnancy

Chrysler Motors recommends that pregnant women use
the available safety belts. This will reduce the likelihood
of injury to both the woman and the unborn child. The lap

13
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