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Purpose and Test Procedure

The purpose of this non-deformable crabbed impactor side impact test was for research and

development in support of the CRASH3 damage algorithm reformulation.

The 1988 Ford Taurus was equipped with a 3 8-liter, 6-cylinder, transverse, gasoline engine

with a 3-speed automatic transmission. The test weight of the vehicle was 1419 killograms.

The vehicle was instrumented with eleven (11) accelerometers to measure vehicle X-axis, Y-

axis, and Z-axis acceleration.

The impactor was crabbed 27° counterclockwise from the direction of forward motion. The

test weight of the impactor was 1328 kg

The impactor was instrumented to record data from five (5) accelerometers to measure X-

axis, Y-axis, and Z-axis acceleration.

The crash test event was recorded by three (3) high-speed motion picture cameras operating

at approximately 1000 frames per second.
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Table 1 Test Vehicle Information

Vehicle Manufacturer: Ford Motor Company Model Year: 1988
Make/Model: Ford/Taurus GL VIN: 1FABP5240SA215297
Body Style: 4-door Sedan Color: Brown

Engine Data: Type: Transverse Cylinders: 6 Displacement: 3.8-liter

Transmission Data: 3 Speed, __ Manual, X Automatic, X Fwd, _ Rwd, _4wd
Date Vehicle Received: 09/30/94 Odometer Reading: 74,708
Dealer's Name and Address: NA

Accessories:

Power Steering Yes Automatic Transmission Yes
Power Brakes Yes Automatic Speed Control Yes
Power Seats Yes Tilting Steering Wheel Yes
Power Windows  Yes Telescoping Steering Wheel No
Tinted Glass Yes Air Conditioning Yes
Radio Yes Anti-Skid Brake No
Clock Yes Rear Window Defroster Yes
Other None

Remarks:

1. Is the vehicle stock throughout? Yes

2. Does vehicle show evidence of prior accident history? No
3. Does vehicle show any significant corrosion? No

4. Condition of the front/rear bumper and frame: Good

Certification Data From Vehicle's Label: !

Vehicle Manufactured By: Ford Motor Company

Date of Manufacture: 03/88 VIN: 1FABP5240SA215297
GVWR: 4615 lbs.

GAWR: Front: 2594 Ibs., Rear: 2135 Ibs.
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Table 1 Test Vehicle Information, Cont'd.

Tires On Vehicle (Mfr., Line, Size): Remington, P205/65R15

Tire Pressure With Maximum Capacity Vehicle Load: Front: 241 kPa
Rear: 241 kPa

Spare Tire (Mfr., Line, Size): Michelin, T135/80R 14

Type of Seats:  Front: Split Bench

Rear: Bench

Type of Front Seat Backs: Manually adjustable

Maximum Width: 1803 mm

Wheelbase: 2700 mm

Location of Label Stating Tire Data:

The label was located on the right rear passenger door.

Tire & Capacity Data From Vehicle's Label:

Recommended Tire Size: P205/65R15

Recommended Cold Tire Pressure: Front: 35 psi; Rear: 35 psi
Designated Seating Capacity: 2 Front 3 Rear 5 Total
Vehicle Capacity Weight: 900 Ibs.

Test Vehicle Attitude (All measurements are in millimeters.):

Delivered Attitude: LF 685; RF 686; LR 648, RR 647
Pre-Test Attitude: LF 678; RF 681; LR 634; RR 635
Post-Test Attitude: LF 675, RF 718; LR 625; RR 653
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Table 1_Vehicle Information, Cont'd.

Weight of Test Vehicle as Received (With Maximum Fluids):

Right Front 457
Left Front 484
Total Front Weight 941
Total Rear Weight 487

Total Delivered Weight 1428

Weight of Test Vehicle:

Right Front 446
Left Front 469
Total Front Weight 915
Total Rear Weight 504
Total Test Weight 1419

kg
kg
kg
kg
kg

kg

Right Rear 247 kg
Left Rear 240 kg
(65.9% of total vehicle weight)
(34.1% of total vehicle weight)

Right Rear 253 kg
Left Rear 251 kg
(64.5% of total vehicle weight)
(35.5% of total vehicle weight)

Weight of ballast secured in vehicle cargo area: 0 kg

Components removed to meet target test weight: None

CG = 959 mm rearward of front wheel centerline
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Table 2 Impactor Information

Impactor Type: FMVSS 214 with rigid face
Crabbed Angle':  27°

Test Weight of Impactor:
RF 329 kg RR 335 kg
LF 573 kg; LR 91 kg

Total Front Weight 902 kg
Total Rear Weight 426 kg
Total Test Weight 1328 kg

! As measured counterclockwise from the line of forward motion to the impactor’s front

longitudinal centerline.
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Figure 1 Vehicle Accelerometer Placement
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Figure 2 Crabbed Impactor Accelerometer Placement
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Figure 3 Camera Positions
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Table 10 Camera Information

Test No. 941007

Camera Lens Speed Purpose of

Number Location Type (mm) (fps) Camera Data
1 Left wide Photosonic 13 1002 Impact overall
2 Right wide Photosonic 13 1000 Impact overall
3 Overhead Photosonic 8.5 1000 Impact overall
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Section 3.0

Test Summary
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Table 11 Test Conditions
Test No. 941007

Date of Test: 10/07/94

Time of Test: 12:45

Ambient Temperature at Impact Area: 21°C

Intended Impact Velocity: 53.9 kph

i

Actual Impact Velocity:  Primary 541 kph

54.1 kph

Secondary

Subject Vehicle Data

Length of Direct Contact Damage: 1554 mm

Maximum Cumulative Crush

At Vehicle Axle Height: 235 mm
At Vehicle H-Point Height: 274 mm
At Vehicle Mid Door Height: 256 mm

At Vehicle Window Sill Height: 203 mm

At Vehicle Window Top Height: 56 mm

All distance measurements are in millimeters.

[P
t
N



Table 12 Vehicle Crush at Axle Height
Test No. 941007

FL=_ 1728
Cl=__ 69
Cz=__ 166
C3=__ 179
Ca=__ 204

Cs5=__ 219

Co=__ 123

NOTE: FL is the post-test length of the damaged surface.

Measurements C1 - C6 were spaced equally apart over the post-impact length of the damaged
surface. This distance is defined as length "FL" on the vehicle crush profile plot.

All measurements are in millimeters.
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Table 13 Vehicle Crush at H-Point Height
Test No. 941007

FL=__1946
Cl=__ 92
C2=__ 209
C3=__ 226
Ca=___ 247
C5=__ 252
Cé=__ 121

NOTE: FL is the post-test length of the damaged surface.

Measurements C1 - C6 were spaced equally apart over the post-impact length of the damaged
surface. This distance is defined as length "FL" on the vehicle crush profile plot.

All measurements are in millimeters.

3-5



{818Y]

0009 00Sy 000¥ 005¢ 000¢ 00s¢ 000¢ 00s1 0001 00s 0
; - : - r 0

00¢

1 00

|

009

1581-1504 —%—
159 -91d —— .

008

0001}

P Uy G W e |
TGO

\ ¢

00c¢i

L001v6 ON Is2],
TS5 JUIOJ-H 18 3]501d (ST SPNPA § Sty

w

3-6




Table 14 Vehicle Crush at Mid Door Height
Test No. 941007

FL =__2253
Cl=__ 35
Cz2=__190
C3=__199
C4=__ 236
C5=__ 249
Co=___ 61

NOTE: FL is the post-test length of the damaged surface.

Measurements C1 - C6 were spaced equally apart over the post-impact length of the damaged
surface. This distance is defined as length "FL" on the vehicle crush profile plot.

All measurements are in millimeters.
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Table 15 Vehicle Crush at Window Sill Height
Test No. 941007

FL=__ 1640
Cl=___ 52

C2=__ 47
C3=__ 36
Ca=___ 70

C5=__ 188
Co=___ 50

NOTE: FL is the post-test length of the damaged surface.

Measurements C1 - C6 were spaced equally apart over the post-impact length of the damaged
surface. This distance is defined as length "FL" on the vehicle crush profile plot.

All measurements are in millimeters.
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Table 16 Vehicle Crush at Window Top Height
Test No. 941007

FL = 754
Cl= -12
C2= -14
C3= -17
C4= -56
Cs= -26
Co=__ -19

NOTE: FL is the post-test length of the damaged surface.

Measurements C1 - C6 were spaced equally apart over the post-impact length of the damaged
surface. This distance is defined as length "FL" on the vehicle crush profile plot.

All measurements are in millimeters.
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Data Acquisition Explanations

The vehicle’s left front sill X-axis acceleration data channel, LFSXGl1, did not return to zero after
the impact event. This anomaly affected the computations of the vehicle’s left front sill X-axis

velocity and displacement.

The vehicle’s right front sill X-axis acceleration data channel, RESXG1, did not return to zero
after the impact event. This anomaly affected the computations of the vehicle’s right front sill X-

axis velocity and displacement.

The vehicle’s left rear seat crossmember Y-axis acceleration data channel, TLRYGI, exceeded its

data channel rated full scale output between 19 and 25 milliseconds. This anomaly affected the

computations of the vehicle’s left rear seat crossmember velocity and displacement.
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Appendix A

Photographs
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Figure A-1. Pre-Test Front View

Figure A-2. Post-Test Front View
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Figure A-3. Pre-Test Left Front View

Figure A~} Post-Test Left Front View
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Figure A-5. Pre-Test Left Side View

Figure A-6. Post-Test Left Side View




Figure A-7. Pre-Test Left Rear View
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Figure A-B. Post-Test Left Rear View




Figure A-9 Pre-Test Rear View
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Figure A-10. Post-Test Rear Vicw




Figure A-11, Pre-Test Right Side View

Figure A-12. Post-Test Right Side View




Figure A-13. Pre-Test Overhead Alignment - View |
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Figure A-14, Pre-Test Overhead Alignment - View 2




Appendix B

Data Plots
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CRABBED IMPACTOR INTO LEFT SIDE OF 1988 FORD TAURUS
VEHICLE CENTER QF GRAVITY X-AXIS OISPLACEMENT

190 TRC INC SIDE IMPACT TEST NUMBER 941087
1280 — -
s 60 . :
<
=
-
_ )
-
(WE] .
=
w
(&) . . .
<T
-
&S -60 |—- S e e e e
p=
s | | | |
-2d 10 40 70 10@ 13@ 16@ 190 224 254 284 319

TINE (MS)
CHANNEL : VCGXD FILTER: CH. CLASS 188 PEAK DATA: B.13 MM € 7.2@ MS; -316.8@8 MM €@ 318 d@ MS




CRABBED [MPACTOR INTO LEFT SIDE OF 1988 FORD TAURUS
VEHICLE CENTER OF GRAVITY Y-AXIS ACCELERATION

6a TRC INC. SIBE IMPACT TEST NUMBER: 9414087
4@ — f . . . . . . . . . . .
M& — . . . . . . . . . . .
- : .
M . . .
< NN~
m . .
)
L
(48] . . .
(8}
<<
~-720 . . . . .
~-43 p— .
o | | | | | |
-24d 10 40 74 100 1308 16@ 190 220 2346 284@ 310
TINE (M§)

CHANNEL : VCGYG FILTER: CH. CLASS 6@

PEAK DATA: 4.5@ G @ 72 16 MS;

-22.42 G € 10 .80 MS




CRABAED [MPACTOR INTQO LEFT SIDE OF 1988 FORD TAURUS
YEHICLE CENTER OF GRAVITY Y-AXIS VELOCITY
TRC INC SI10E IMPACT TEST NUMBER:. 841087

60

{(KM/H)

VELOCITY

o | | | | | |
~-2@ 19 40 70 188 138 160 190 229 254@ 284 3@
TIME (MS)

CHANNEL : VCGYV FILTER: CH. CLASS 18@ PEAK DATA: @.81 KM/H @ 2.6@ MS; -23.36 KM/H @ 54 .72 MS




190
120

= 60

x>

=

=

_ @

=

(58]

-

wi

[ ]

<

—

& -60

o
-12@
-18@

CRABHED I[MPACTOR INTO LEFT SIDE OF 1988 FORD TAURUS
YEHICLE CENTER OF GRAVITY Y-AXIS OISPLACEMENT

TEST NUMBER: 841@87

TRC INC. SIDE INMPACT
-2 14 4@ 70 108 130 160 190 220 2358 284 310
TIME (MS)
YCGYD FILTER: CH. CLASS 188 PEAK DATA: @.@@ MM € 2 32 MS; -1672.93 MM € 310 .48 NS

CHANNEL :




CRABBED [MPACTOR INTC LEFT SIDE OF 1988 FORD TAURUS
VEHICLE CENTER OF GRAVITY Z-AXIS ACCELERATION

6@ TRC INC SIOE IMPACT TEST NUMBER 941007
49 |—-
- . .
m 2 :7\/ >\/>D> AN \/\l\/ A
<< v < Vv /\((\/\I\ﬂ\)\/\/\/\ll/\ A T
—
[WR}
[&8) .
Q
<
-20 — . .
|A&.||| .
-6@
-2¢ 14 40 74 164 139 160 190 229 224@ 28d 310
TINE (MS]

CHANNEL - V¥CGZG FILTER: CH. CLASS 6@ PEAK DATA: 11 .81 G € 11.36 MS; -19.28 G @ 33 .2@ MS



CRABBED [MPACTOR INTO LEFT SIDE OF 1988 FORD TAURUS
YEHICLE CENTER OF GRAVITY Z-AXIS VELOCITY

60 TRC INC. SI10E IMPACT TEST NUMBER 841@87
A& O . ' f . . B B ‘
20 (— Coe A :
T .
N
=
b4 B .
> T
[
m . .
o
— . . . . . .
Ly
>
IM& — . . . . N . . . . . B
-4Q — - e e e e e e . . .
o | | |
-2¢ 14 4@ 79 100 130 16¢ 190 2249 234 284 319

TINE (MS)
CHANNEL © YCGZV FILTER: CH. CLASS 18@ PEAK DATA: 2.58 KM/H @ 39.52 MS; -3.83 KMs/H @ 31@.@@ MS




140

120

68

(MM X 10!)

-6a

DISPLACEMENT

-12@

-188¢

CRABBED IMPACTOR INTO LEFT SIDE OF 1988 FORD TAURUS
VEHICLE CENTER OF GRAVITY Z-AXIS OISPLACEMENT

TRC INC SIDE IMPACT TEST NUMBER 941087
-24 10 40 78 180 139 16@ 19@ 22@ 254 28@ 310
TIME (MS)

VCGZD FILTER: CH. CLASS 188

CHANNEL :

PEAK DATA: 36.16 MM € 171 @4 MS; -32.83 MM @ 31@ d@ NS



CRABBED IMPACTOR INTO LEFT SIDE OF 1988 FORD TAURUS
LEFT FRONT SILL Y-AXI1S OISPLACEMENT
TRC INC. SIDE IMPACT TEST NUMBER 841@@7

180

128 —-

60 — -

(MM X 18l)

Im& fo—

DISPLACEMENT

-120 — -

-180
-2@ 14 40 74 108 130 169 199 220 2358 284 310

TINE (M§)
CHANNEL : LFSYO FILTER: CH. CLASS i84d PEAK DATA: @.@3 MM € 1 68 NS, -1181 .66 MM @ 31@ @@ MS




CRABBED I[MPACTOR INTQO LEFT SIDE OF 1988 FORD TAURUS
VEHICLE CENTER QF GRAVITY RESULTANT VELOCITY

gq TRC_INC SIDE IMPACT TEST NUNBER 941007
68 — -
49 — -
-
~N
=
b4
. 20—
p—
O
Q
g
L
==
0
IM& — .
-40
-2d 10 40 7@ 108 130 168 19@ 220 258 28@ 1@
TINE (NS

CHANNEL - YCGRY FILTER: CH. CLASS 184 PEAK DATA: 7@ 86 KMsH @ 31@ @@ MS; @ @@ KMs/H € @.@8 MS




CRABBED IMPACTOR INTO LEFT SIDE OF 1988 FORD TAURUS
RIGHT FRONT SILL X-AXIS VELOCITY

6a TRC INC. SI0E INMPACT TEST NUNBER 9410807
40 — - See Data Acquisition Explanations
M& —— . . . .
-
~N
p
X
m . .
fon)
—J .
L
-
IM& — . .
IA& — .
-50 _ |
-20 10 40 70 108 130 160 194 220 254 284 319
TINE (NS

CHANNEL - RFSXY FILTER: CH. CLASS 188 PEAK DATA: 18 6@ KM/H € 310.@0@ MS; -7 89 KM/H € 45.12 NS




8¢

6d

4@

(G)

20

ACCELERATION

~20

-40

CRABBED [MPACTOR INTO LEFT SIDE OF 1988 FORD TAURUS
LEFT FRONT SILL X-AXIS ACCELERATION
TRC INC SIDE 1NMPACT TEST NUMBER 941087

See Data Acquisition Explanations

| | |

-2@ 10 40 7@ 108 136 164 19@ 228 234 284 314

CHANNEL :

TINE (MS)
LFSXG FILTER: CH. CLASS 60 PEAK DATA: 76 .78 G @ 13.894 MS; -1 53 G @ -8.98 MS




6d

44

29

(G)

ACCELERATION

-20

-48

-60@

CRABBED [MPACTOR INTO LEFT SI1DE OF 1988 FORD TAURUS
RIGHT FRONT SILL Y-AXIS ACCELERATION

TRC INC SIDE IMPACT TEST NUMBER 941887
SN e
~—
-24 1@ 40 70 100 138 160 198 226 254 284 310
TINE (MS)
RFSYG FILTER: CH. CLASS 60 PEAK DATA: 4 9@ G € 64 64 MS, -26.81 G € 35 76 MS

CHANNEL -




CRABBED [MPACTOR INTO LEFT SIDE OF 1988 FORD TAURUS
LEFT FRONT SILL X-AX1S DISPLACEMENT

<a TRC INC SIDE IMPACT TEST NUMBER 841087

‘2 See Data Acquisition Explanations
S 30—
>
=
=
— 20 —-
=
w
=
Ll
(&)
<C
—
S te—-
p=

g
|
-1g ]
-24 1@ 4@ 7@ 10@ 130 160 199 220 254@ 284 Ji@
TINE {MS)

CHANNEL : LFSXD FILTER: CH. CLASS 180 PEAK DATA: 13632.82 MM € 310.@¢ MS, -@ @6 MM B 2.72 MS



CRABBED IMPACTOR INTO LEFT SIOE OF 1988 FQRD TAURUS
RIGHT FRONT SILL Y-AXIS OISPLACEMENT

{79 TRC_INC. SIDE I1MPACT TEST NUNMBER 941087
60 — -
= )
<
p-
=
_ 68 —-
=
1)
=
(WS}
(&)
<T
—
%5 -120 — -
o
-180 |— -
-240
-2a 10 40 70 100 130 160 190 220 254 280 318

TINE {MS)
CHANNEL © RFSYD FILTER: CH. CLASS 18¢@ PEAK DATA: @ @1 MM @ 3 6@ MS, -1838.95 MM € 310 @@ MS




6@

40

20

(KM/H)

VELOCITY

-2@

-4

-6a

CRABOED [MPACTOR INTO LEFT SIDE OF 1988 FORD TAURUS
LEFT FRONT SILL Y-AXIS VELQCITY

-2d

CHANNEL -

TRC INC SIDE IMPACT TEST NUMBER 941907
1@ 44 74 100 130 164 190 229 234 284 j1a
TINE (MS)
LFSYV FILTER: CH. CLASS 180 PEAK OATA: @.13 KM/H @ |.2@ MS; -29 @3 KM/H B8 8.32 MS



CRABBED IMPACTOR INTO LEFT SIDE 9F 1988 FORD TAURUS
LEFT FRONT SILL Y-AXIS DISPLACEMENT

|gg IRC_INC. SIDE IMPACT TEST NUMBER 941007
120 (— -
> 66—
x
=
p =
— @
=
|¥8)
=
{99
(&)
<T
—J
& 60 —-
a
|~M® e . . . . . .
-18@ |
-2d 1@ 40 7@ 19¢ 130 160 190 220 250 284 310

TINE (M§&)
CHANNEL : LFSYD FILTER: CH. CLASS 188 PEAK DATA: 8.83 MM @ | 68 MS, -1181 66 MM @ 31@.@@ MS



TRC INC

CRABBED IMPACTOR INTO LEFT SIDE Or 1988 FORD TAURUS
RICHT FRONT SILL X-AXIS ACCELERATIQON
SI0E IMPACT TEST NUMBER: 841@8@7

6o

(C)

See Data Acquisition Explanations

ACCELERATION

{/\> &

| | | | |

-60@
-2@

CHANNEL : RFSXG

10

40 79 108 136 160 190 220 254 284 31@
TINE (MS]

FILTER: CH. CLASS 6@ PEAK BATA: 5.88 C € 62.8@ MS; -16.8@ G € 31 .92 NS




TRC INC.

CRABAED IMPACTOR INTQ LEFT SIDE OF 1988 FORD TAURUS

RIGHT FRONT SILL X-AXIS VELOCITY
SIDE IMPACT TEST NUMBER 941847

6@

10 |—-

20 — -

(KM/7H)

See Data Acquisition Explanations

VELOCITY

-60
-2@

CHANNEL - RFSXV

1@

FILTER

40 79

CH. CLASS 184

180 13@ 160 190 220 254 28¢ 310
TINE (NS
FEAK DATA: 18.68 KM/H € 310 .@@ MS; -7 89 KMs/H @ 43.12 MS
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Appendix C

Miscellaneous Test Information

C-1



Vehicle Accelerometer Information

Serial Orientation
No. Location Axis  Manufacturer  Model Number (+ Sensing)
1 Vehicle Center of X Endevco 7264 FH41J Front
Gravity Y Endevco 7264 CW87H Left
Z Endevco 7264 CJ75H Up
2 Left Front Sill X Endevco 7264 DwW12) Front
Y Endevco 7264 CR26HT Right
3 Right Front Sill X Endevco 7264 CH74H Front
Y Endevco 7264 BW77 Left
4 Left Rear Seat X Endevco 7264 CP90H Front
Y Endevco 7264 CM27H Right
5 Right Rear Seat X Endevco 7264 AGRF4 Front
Y Endevco 7264 DR49JT Right



Crabbed Impactor Accelerometer Information

Serial Orientation
No. Location Axis  Manufacturer  Model Number (+ Sensing)
1 Impactor Center of X Endevco 7264 CK65H Front
Gravity Y Endevco 7264 CR83H Left
Z Endevco 7264 DK26JT Up
2 Impactor Left Side X Endevco 7264 AT38 Front
Rail Y Endevco 7264 BA46 Left



Sign Convention

All Dummy, Barrier, And Vehicle Channels;

+X: Forward
+Y: Leftward
+Z: Upward

+Force: Tension



