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Section 1

PURPOSE AND TEST PROCEDURE

This 30 mph frontal barrier impact test is part of the Crashworthiness
Testing and Analysis Program sponsored by the Research and Special Programs
Administration under Contract No. DTRS57-90-C-00104. The purpose of this
Technical Task Directive is to obtain vehicle crashworthiness and occupant

restraint system performance data for a frontal barrier impact.

The 30 mph frontal barrier impact test was conducted in accordance with the

Office of Market Incentive (OMI) Laboratory Indicate Test Procedure.
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Section 2

SUMMARY OF FRONTAL BARRIER IMPACT TEST

A load cell barrier consisting of 36 load cells was impacted by a 1993 Ford
Taurus 4-Door CL at a velocity of 29.4 mph. The test was performed at the
Calspan Corporation Advanced Technology Center on March 30, 1993. Pre- and

post-test photographs of the vehicle and dummies can be found in Appendix A.

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

can be found in this report.

Two Hybrid III, anthropomorphic test devices (ATDs), were placed in the
driver and right-front passenger seating positions according to dummy placement
instructions specified in the Laboratory Indicant Test Procedure. The driver
position ATD was a 5th percentile ATD and the right-front passenger ATD was a
95th percentile ATD. Both ATDs were fully instrumented and were restrained with

the driver and passenger airbags.

The 98 channels of data were recorded on a P.C. based data acquisition
system. Appendix B contains the vehicle, load cell barrier and dummy response
data traces. Vehicle Accelerometer #6-Right Caliper experienced a cut wire at

approximately 50 msec.

The driver’s head struck the airbag; the HIC was 155.6. The maximum chest
deceleration over 3 milliseconds was 43.5 g’s and femur loads were -713.2 pounds

on the left and -1007.8 pounds on the right.

The right front passenger’s HIC was 1009.2 and maximum chest deceleration
over 3 milliseconds was 44.6 g”s. Femur loads were -2107.0 on the left and

-1561.6 pounds of the right.
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Table 1

GENERAL TEST AND VEHICLE PARAMETER DATA

Vehicle Year/Make/Model/Body Style: _1993 Ford Taurus 4-Door GL

VIN.:___1FALP52U4PG216351

Body Color:_Cranberry Date of Manufacture:
Engine: _6_ Cylinders; - C.I.D.; _3 Liters; - _CC
X Gas; _—_ Diesel; _=_ Turbocharged
_—_ Longitudinal; _X _ Transverse
Transmission: _4  Speed; _—_ Manual; _X_ Automatic; _X_ Overdrive
Final Drive: _X_ Front Wheel; _—_ Rear Wheel;_ -—_ qur Wheel
Odometer Reading: _29
X_ A/C; X_ PB/5; X P/B; = P/wdo;
_X_ Tilt wheel X_ P/seats; _X  Cruise Control
Type of Occupant Restraint: Dual Airbags
DATA RECORDED FROM VEHICLE’S TIRE PLACARD:
Tire Pressure (at capacity): Front 35  psi, Rear _35 psi
Recommended Tire Size:__P205/70R14
Recommended Cold Tire Pressure: Front _35 psi, Rear _35_ psi
Tires on Vehicle:_ P205/70R14 ; Manufacturer: Firestone
Number of Occupants: _3 Front; _3 Rear; __-— 3rd Seat;_6  TOTAL
Type of Front Seats: _— Bucket; __ = Bench; _X _ Split Bench
Type of Front Seat Back:_— _ Fixed; _ X Adj. With _ X Lever _ —_ Rot. Knob
Vehicle Capacity Weight (VCW) = 1100 lbs. (&)
No. of Occupants x 150 1bs. = 900 1bs. (B)
Rated Cargo and Luggage
Weight (RCLW) A-B = 200_ 1bs.
GVWR 4695 1bs. GAWR : Front 2501 1bs. Rear 2225 1bs.
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Table 1

GENERAL TEST AND VEHICLE PARAMETER DATA (cont’d)

WEIGHT OF TEST VEHICLE AS RECEIVED FROM DEALER (WITH MAXTMUM FLUIDS) = UDW:
Right Front = 1010 1bs. Right Rear = 530 1bs.
Left Front = 1050 1bs. Left Rear = 590 1bs.
TOTAL FRONT WEIGHT = 2060 lbs. (65% of Total Vehicle Weight)
TOTAL REAR WEIGHT = 1120 1bs. (35% of Total Vehicle Weight)
TOTAL DELIVERED WEIGHT = _3180 1bs.

WEIGHT OF TEST VEHICLE WITH REQUIRED DUMMIES:

Right Front = _ 1000 1bs. Right Rear = 760 1bs.
Left Front = 1070 1bs. Left Rear = 680 1bs.
TOTAL FRONT WEIGHT = 2070 1bs. (59% of Total Vehicle Weight)
TOTAL REAR WEIGHT = 1440 1bs. (41% of Total Vehicle Weight)

TOTAL TEST WEIGHT
Weight of ballast secured in vehicle trunk area = 0 1bs.

3510 1bs.

VEHICLE ATTITUDE (all dimensions in inches):

Delivered Attitude: RF__28.2 LF___28.2 RR 27.5 LR, 27.5
Test Attitude: RF__ 28.0 LF 28 .1 RR 25.2 LR 25.6
Wheel Base:_106.0 in.; C.G. = 43.5 in, rearward of front wheel C/L
Remarks: 14.9 gallons of stoddard solution was placed in the fuel tank.
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Table 1

GENERAL TEST AND VEHICLE PARAMETER DATA (cont’d)

POST-IMPACT DATA:

Type of Test: Frontal Impact Impact Angle: 0°

Date of Test: March 30, 1993 Time of Test: 13:45

Ambient Temperature: 64 °F at impact area

Temperature in Occupant Compartment: 71 °F

Windshield Molding Temperature: 70 °F

Required Impact Velocity Range: 28.9 to 29.9 mph

Impact Velocity: primary = 29.4 mph, secondary =_ 29.4 mph

Distance From Front Bumper to Barrier Face When

Entering Speed Trap: 52 inches

Exiting Speed Trap: 12 inches

VEHICLE REBOUND AND CRUSH:

Vehicle Length: Pre-test =R 187.2 in. CL 192.4 in. L _187.0 in.
Post-test = R 175.0 in. Cy 179.0_ in. L _176.5  in.
Crush =R 12.2 in. CL 13.4 in. L 10.5 in
Distance from front of test vehicle to point of impact:
Right _12.7 in. Center _10.3 in. Left _13.1 1in.
VISIBLE DUMMY CONTACT POINTS:
Driver Passenger
Head Airbag Airbag and Sunvisor
Chest Airbag Airbag
Abdonmen No Contact - No Contact
Left Knee Dashpanel Glove Box Door
Right Knee Dashpanel Glove Box Door
2-4 7942-12
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Table 1

GENERAL TEST AND VEHICLE PARAMETER DATA (cont‘d)

Front Rear
Left Right Left Right
Door Opening Operable Operable Operable Operable
Front Rear
Seat Movement Left Right Left Right
Seat Back Failure None None - -
Seat Shift (in.) g+g_ 0.0 _ - =

Glazing Damage

Backlight/Windshield Windshield sustained stress fractures but remained

intact

Other Notable Impact Effects: None
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Section 3

OCCUPANT AND VEHICLE INFORMATION

Dummy Injury Criteria Data Summary
Dummy Positioning Data

Camera Locations

Vehicle Target Locations

Load Cell Barrier Data

Vehicle Accelerometer Data

Test Vehicle Measurements
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Table 2

DUMMY INJURY CRITERIA VALUES

Test No.:_1268 Vehicle:_1993 Ford Taurus 4-Door GL
MAXIMUM HEAD ACCELERATION (g‘s)
X Y Z R
Position #1 - Driver 71.5 16.7 25.6 74.6
Position #2 - Passenger -137.5 11.7 47 .4 139.8
MAXIMUM CHEST ACCELERATION (g°8)
X Y Z R
Position #1 - Driver —44.3 -4.1 9.4 43.5
Position #2 - Passenger —-49.2 18.3 30.9 44.6

The maximum chest resultant acceleration is defined as the maximum acceleration
which exceeds 0.003 seconds in duration.

MAXIMUM FORCE - FEMUR LOAD (lbs.)

LEFT FEMUR RIGHT FEMUR
Position #1 - Driver -713.2 -1007.8
Position #2 - Passenger -2107.0 -1561.6

HEAD INJURY CRITERIA (HIC)

Average Acceleration
HIC t, (msec)| t, (msec) t; TO t»
Position #1 - Driver 155.6 39.24 75.12 28.5
Position #2 — Passenger | 1009.2 63.84 71.76 110.18

HIC is as defined in FMVSS 208.

36 milliseconds.

The maximum time interval from t,

to t, is
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Table 3

HYBRID III NECK AND CHEST DATA SHEET

Vehicle Year/Make/Model/Body Style: 1993 _Ford Taurus 4-Door GL

Test No.: _Y43-11-31268 Test Date: March 30, 1993
MAXIMUM . DRIVER DUMMY PASSENGER DUMMY
VALUES ID # 1435 ID # _70
Neck Load X -101.2 1bs -568.0 lbs
Neck Load Y N/A -344.0 1bs
Neck Load Z 322.5 1bs -1142.1 1bs
Neck Moment X N/A 20.7 ft-1bs
Neck Moment Y -32.1 ft-1bs 96.2 ft-1lbs
Neck Moment Z N/A 6.4 ft-1bs
Chest Deflection X (in.) -.96 in. —42.0 in
Time of Max. Occurance 71.9 msec 49.8 msec

NOTE: All values listed must be occurring during primary impact event.
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Figure 1

OCCUPANT CLEARANCE DIMENSIONS
(Dimensions are in inches unless otherwise noted)

5% TH 95% TH
POSITION 1} POSITION 2
HH 11.4 16.4
NW 24 .4 25.8
NSW 11.3 —
NIP 22.1 26.6
NH 10.7 -
CD 18.0 23.2
Ccs 8.8 -
KDL 1.8 6.3
KDR 2.0 6.1
1 21.9 —
2 — -
SA See Note See Note
PA 22° 23°
ULA 100° 08°
LLA 218° 232°
HH
NW
NSW
NIP
NH
CD
Angles taken relative to vertical Cs
SA = Seat Back Angle KDL
PA = Pelvic Angle KDR
ULA= Upper Leg Angle 1
LLA= Lower Leg Angle 9
HR = Head to Side Roof
HS = Head to Side Window
AD = Arm to Door
HD = Hip to Door
KK = Knee to Knee
AA = Ankle to Ankle
DT = Dummy Temperature °F

HH
() Y HW
HSW
co_ &/,
CS 9 ~
3

Note: Seat was positioned according
to manufacturer specifications

Driver seat is in full forward location
Passenger seat is in full rearward location

I oo

Head to Windshield Header

Nose to Windshield

Nose to Steering Wheel Rim

Nose to Instrument Panel

Nose to Steering Wheel Hub

Chest to Dash

Chest to Steering Wheel Hub

Knee to Dash Left

Knee to Dash Right

Head Target to Steering
Column Target

Distance between Steering
Column Targets

Pos.1l | Pos.2
HR 9.3 4.7
HS | 12.3 8.3
AD 6.1 3.3
HD*| 6.7 5.5
KK 8.8 7.9
AA | 10.9 7.3
DT | 70°F T70°F

*To door pocket
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Figure 2

CAMERA POSITIONS FOR FRONTAL IMPACTS

NOTE: Camera Information Shown on Table 4

Fixed Collision Barrier

#14 #13

#3

!!! !!!

#2

#5 & #6

#4

A A

#15
AEE———
k/#le
L~

Test Vehicle
#10

S~——— ]
S~———
\er—

Monorail &

l&— Tow Cable

/\/ Top View /\/

vé#l
DL #
DL #s
L1+

7

Concrete
Test Pad
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Figure 3
VEHICLE TARGET LOCATIONS

71 /,r-.;:;‘> 1 1 > a]
I
\C)} 22.4
6:\ | 13,9| |
\d} , — 22.4
“ * ¢
¢ Q‘/} 1 1 >}
et 89.3 >|<—44.2—>' 6

S555S
655

558

(Dimensions in inches)
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Figure 4

LOAD CELL LOCATIONS ON FIXED BARRIER

36 Load Cells

4 Rows

9 Columns

6 Groupings (6 cells/group)

Centerline -l

Fixed Barrier
)(/__ /—— Extension Assembly

Plywood Face On
Steel Frame

A

18”
et 83" >
Y
)
A {“" """"" i "":{‘“"““““‘
| D1 D2 D3 ||' Da D5 D6 || D7 D8 D9 |
| }- | ‘1] =
l 1 t | |
| C1 c2 c3 :: c4 c5 ce || c7 c8 c9 :
38.75" SE P S A B S S | IS AR S
' N ""Ir__“_r_'__ﬁf """"" T
' Bl B2 B3 .|| B4 BS B6 l: B7 B8 B9 .
' an | f [}
: i ! I§ :
' Al A2 A3 L}l A4 5 A6 l; A7 A8 A9
' (DU R IR ! I______ _L___, [ (R [ '
|
% I ‘K——— Ground Surface
) 6 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 B6 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)
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- 48,43

lft— 43.7 —»

Figure $§

VEHICLE ACCELEROMETER LOCATIONS

Top View

-

J z

25.0 2
X
[o] Y &
- -— - — - 3 — —_
g A
42.5 ! | !
s 25.0
I v
C 1T | C 1 |
— 3 n "
' |
(€— 55,2 ————*4
[ 114.3
ACCELEROMETER DIRECTION
NUMBER* ACCELEROMETER LOCATION X Y Z
1 Left Rear Seat Crossmember 4
2 Right Rear Seat Crossmember I
3 Center Rear Seat Crossmember I vV e
4 Engine Top v
5 Left Brake Caliber %
6 Right Brake Caliber v
7 Brake Pedal I V
8 Toe Pan 7
9 Front Crossmember 4
10 Engine Bottom v

*The accelerometer pack number can be correlated with the vehicle response
data traces found in Appendix B.
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Figure 6

TEST VEHICLE MEASUREMENTS POINTS

REAR DATUM REFERENCE

\ TO EDGE OF DOOR
~ ~

TS . (EVEN NUMBER FOR
LENGTH OF <> XA 5> Se——RIGHT SIDE AND
ENGINE BLOCK X1 »’0 SR ™ CL)IIE)'I._)TNSLIJMB,ER FOR
IO . DE
( :

TO TRAILING EDGE
BEHIND DOOR
{RIGHT/LEFT SIDE)

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

X19,20
(RIGHT/LEFT SIDE)

TO HEADLINER

CENTER OF
STEERING X18 f
COLUMN ,

3 ' g

X17 t - — 7 7+ =
TO ‘A’ POST I W enh it K P
AN -7 Senadd
\ -
X12,13 REAR DATUM
REFERENCE AT
l X14,15 CENTER OF REAR
| X16 BUMPER
TO STEERING COLUMN TO BOTTOM OF
‘A’ POST

(RIGHT/LEFT SIDE)
TO FIREWALL {RIGHT/LEFT SIDE)
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Figure 6

TEST VEHICLE MEASUREMENTS POINTS (continued)

i AID

722-23 : 7Z24-25
- X28 -
I
- —\ A

1 p—
N —— l —
- X31 >
-t X30 >
- X33 >
-t X32 |
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Appendix A

PHOTOGRAPHS
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