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Purpose and Test Procedure

The purpose of the five (5) 50% left offset barrier impact tests was for research and

development in support ofthe CRASH3 damage algorithm reformulation.

The 1992 Plymouth Voyager was equipped with a 2.5-liter, 4-cylinder, transverse, gasoline

engine with a 3-speed automatic transmission. A third axle was placed 540 mm behind the

vehicle’s front wheel centerline to raise the front wheels so that it could withstand five (5) impacts.

The test weight ofthe vehicle with third axle was 1639 kilograms.

The vehicle was instrumented with eleven (11) accelerometers oriented to measure vehicle

X-, Y-, and Z-axis accelerations.

Each 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: Chrysler Corp. Model Year: 1992

Make/Model: Plymouth/Voyager VIN: 2P4GH25K8NR555705

Body Style: Minivan Color: Blue

Engine Data: Type: Transverse Cylinders: 4 Displacement: 2.5-liter

Transmission Data: _3_ Speed, _ Manual, _X_ Automatic, _X_ Fwd, _ Rwd, _4wd

Date Vehicle Received: 10/20/94 Odometer Reading: 32,519

Dealer's Name And Address: NA

Accessories:

Power Steering Yes Automatic Transmission Yes

Power Brakes Yes Automatic Speed Control Yes

Power Seats No Tilting Steering Wheel Yes

Power Windows No 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: Chrysler Corp.

Date of Manufacture: 10/91 VIN: 2P4GH25K8NR555705

GVWR: 5040 lbs.

GAWR: Front: 2544 lbs., Rear: 2544 lbs.
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Table 1 Test Vehicle Information. Cont'd.

Tires On Vehicle (Mfr., Line, Size): Dunlop, SP4N, P195/75R14

Tire Pressure With Maximum Capacity Vehicle Load: Front: 221 kPa

Rear: 221 kPa

Spare Tire (Mfr., Line, Size): The vehicle did not contain a spare tire.

Type Of Seats: Front: Bucket

Rear: Bench

Type OfFront Seat Backs: Adjustable

Maximum Width: 1522 mm

Wheelbase: 2847 mm

Location OfLabel Stating Tire Data:

The label was located on the driver's door.

Tire & Capacity Data From Vehicle's Label:

Recommended Tire Size: P195/75R14

Recommended Cold Tire Pressure: Front: 35 psi; Rear: 35 psi

Designated Seating Capacity: _2_ Front _5_ Rear 1_ Total

Vehicle Capacity Weight: NA lbs.

Test Vehicle Attitude (All Measurements Are In Millimeters) :

Delivered Attitude: LF 744, RF 733, LR 755, RR 747

Pre-Test Attitude
1

: LF 773, RF 778, LR 770, RR 774

^re-test attitude measured with third axle installed.
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Table 1 Test Vehicle Information. Cont'd.

Weight Of Test Vehicle As Received (With Maximum Fluids):

Right Front 454 KG Right Rear 304 KG

Left Front 461 KG Left Rear 291 KG

Total Front Weight 915 KG (60.6% Of Total Vehicle Weight)

Total Rear Weight 595 KG (39.4% Of Total Vehicle Weight)

Total Delivered Weight 1510 KG

Weight Of Test Vehicle
1

:

Right Front
2

590 KG Right Rear 225 KG

Left Front
2

592 KG Left Rear 232 KG

Total Front Weight
2

1182 KG (72.1% Of Total Vehicle Weight)

Total Rear Weight 457 KG (27.9% Of Total Vehicle Weight)

Total Test Weight
1

1639 KG

Weight Of Ballast Secured In Vehicle Cargo Area: 0 KG

Components Removed To Meet Target Test Weight: None

CG = 1334 MM Rearward of Front Wheel Centerline

1

Weight of third axle included in total test weight.

2
The front wheel weights are for third axle wheels.

2-4



TABLE

2

PROFILE

MEASUREMENTS

AT

VEHICLE

BUMPER

HEIGHT

593

MM

VO

CN

00 oo 00 00 Tf o o 00 P- VO VO V3 Tf O CO
VO VO VO vo 40 Tf >- CO 00 r- VO VO *—•* p p p VO w-i

»/d »/D »/D «/D 40 Tf

»o

•o »o »o »o »o *o

CO

»o 40 440 CO

CN

*/d »/d «/D 00 CN 00 CN o
918

00

X o Ov X CN
•o

CN
«o

o
»o «o •o

CN
NO X

Ov
CO
as ON o NO

440

CN CN CN CN CN CN r~l

VO VO vo 00 00 CO 00 00 r- p rf CN p rf CO CN
>< VO VO VD »/d 40 >- r- r- VO vo p >» vo VO OC CO o

</D «/D »4D 40 Tf »o «o 40 «o 40

CN

»o »/D 440 CO

CN

co CO co CN o p Tf 40 00 p
988

CN o 00

X Ov OV Ov oo O' VO X Ov Ov oo 00 p p X ON
ON

o o
f—

*

CN «o »o 40 »o «o VO o o t*=J vo
<N «N CN CN CN CN " " ?—

t

*«=*<

«/d */D Ov p P vo VO vo VO OV
>-

CO o o o *40 Ov
VO VO MO 4/D 40 >- r- r- r- VO VO VO VO vo CN Ov CO »40

4/D »/D «/D »/D 40

CO

»o »o »o 40 «o Tf

|

4/D »/D 4/D Tf CO

C—

.

CN

p p p o o CN CO CO »o VO CN VO p vo p r- CN CN

X VO VO VO vo r- rf X VO VO 40 »o vo Tf X VO vo r- oc p o
CN CN CN CN CN CO VO VO VO VO VO p o o o o *—

<

p
<N CN CN CN CN CN

«/D »/D *4*D p 40 40 •o »o CN CO VO o vo 00
VO VO vo VO *o VO >- r~ r- p- VO VO >< VO VO CO o p CO
»/d 4/D «/d 4/D 40 Tf

CN

40 40 40 »o 40

o
4/D 4/D 4/D 440 CO CN

CN

4/D «/D »/d «/D CN OV o o o 40 CN o o »n 440 *40 VO

X CO X CO CO CN X «/D 4/D »/D VO o* CN
co co co CO CO rf r- p p 00 *—

<

«—=• CN VO
CN <N CN CN CN CN

co co CO p 40 CO CO CO CO oc Ov o o P *40 CO
>* VO VO VO »/D »o VD >- r- r- r- VD 40 »o >« VO NO CO O CN

»/d iri */D */D »o »o 40 •o 40 •o Tf

Ov

«/D 4/D 4/D 440 Tt* CO

P p p 00 »o CN «o «o «o o CN »o CN CN »n p VO CO

X »—

H

**—

»

(=—< o t—

H

CN X —-* *—

<

«—

1

c Ov X CN CN CN CO Ov CN
r}- Tf 00 00 00 00 oc oc CN CN CN CN CN VO

CN CN CN CN CN CN " ™ “ ” ~

o o o 40 CN o
>*

CN CN CN o oc CN CO o CO
>« VO vo vo 40 VO Ov r- r- r- 40 •o *o >- VO VO CN p 00

4/D «/D •/d »o »o

o
»o 40 »o 40 »o

OC

4/D */D »40 *40 Tf CO

<*

co co CO CN o p CN Ov o o o p o CN 00

X Ov C\ Ov 00 ON VO X CN Ov Ov 00 00 p X o o Ov 440

tT rf «o CO 00 00 00 oc On CO CO CN co CO VO
CN CN CN CN CN CN 1 1

CN p 40 r- VO VO VO »/D p p o
>- VO vo VO 40 »o p > r- r- r~ »o 40 rf >- VO VO */D CO vo

*/d »/D */d »o *o »o

CN

•o »o »o 40 »o Tf

p
4/D 4/D 440 440 *40

<—=>

p p p «o o 40 r~ t- p- 00 o 4/D 4/D o
X VO VO VD *o VO X VO VO VO 40 r- X vo vo VO 00 On 00

V3 »/d «/D »o 40 Ov Ov Cv OV OV o CO CO CO CO CO 4/D

(N CN CN CN CN CN CN “

00 00 00 40 o 40 > Ov Ov Ov vO CN «o 00 CN CO CN
>* »/d 4/D »/d «o *o r~ VO VO VO «o VO >* 00 oc VO 440 CN

»/D 44D 4/D *o «o 40

00

»o »o «o »o »o "O*

VO

»/D */D *40 *40 *40 4/D

«/d »/d 4/D «o 00 NO o CN CN CN o o vo

X CO CO X CO X rf *40 p f—

<

VO VO VO vo VO VO O O o o o Tfl Tf VO
CN CN CN CN CN CN CN CN CN CN CN CN '~_l

CN CO 40 —

,

CN CO »o CN CO »n

H H H H f— f— Z H H H H H f- z H F— i—1 H (- f—1

C/D C/3 C/3 C/3 C/3 C/3 O oo C/3 C/3 C/3 cn 00 o C/D C/3 00 C/3 C/D 03
W W W P^ H

<
UJ W W w w UJ H

<
pJ

P-1 pj PJ UJ P-1

F F F F F H H H H H H H P F F F H F
a H H H H H U y f—1 H H H H u y H H H H H
OS c/o C/) c/3 CO C/3 o a CO C/3 C/D C/l 03 o a C/l C/l C/D C/D

PL, O o o o o CL o o o o O _) CL o o o o o
CL CL, CL, 0- Cl CL CL CL CL CL CL CL CL CL CL

2-5

All

measurements

are

in

millimeters.

Column

readings

are

75

millimeters

apart

starting

on

the

left

side

of

the

vehicle.

All

X-axis

measurements

taken

from

a

reference

plane

4718

millimeters

from

and

parallel

to

the

rear

bumper.

All

Y-axis

measurements

taken

from

a

reference

plane

1425

millimeters

from

and

parallel

to

the

vehicle's

longitudinal

centerline



TABLE

2

PROFILE

MEASUREMENTS

AT

VEHICLE

BUMPER

HEIGHT

593

MM

r- o cn r- in
>1 on o 00 NO NO Tt*

NO i" NO NO NO NO

X
00 00 o CN

SONO 00 r-~m cn NO

ON © »n NO 00 00
F CN o ON r-

NO NO NO NO in «n

X
NO o CN

»nOs r- as
<n *n NO

cn r~ NO NO •n
>- CN CN 00 »n o

NO NO m in »n

X
cn o CN 00 m

NO 00 r- <n
«n »n r~-

»n »n 00 00 r~ oo o o ON »n
NO NO «n »n Tt

X o NO r- 00
1223o cn Os

»n »n NO NO r-

cn o CN NO
>- Os ON CN r- »n o

»n n in

X o NO t-~ cn o o
1—4 o as «n CN
NO so NO NO 00

X
CN »n 00 00 CN ON
00 00 as "f 1—

<

cn
»n in m

X
Tf cn <n On NO

00 00 NO as <nNO NO r- r- 00

»n cn <n o as
>- os ON »n CN so 00m in »n CN

X o o o »n

NO NO 00 o rf
t- r- r~ 00 as

as as 00 (N CN CN
r- r~ (N Os o cn
»n »n «n -rt CN

X
(N NO CN rf so

rf Tf »n r- as •n00 00 00 00 as

Z
o
F
<
U
o

is „

F F« C/5

Cl O
CL,

r- o in CN cn CN ON ON 00 *n
00 o t~~ »n >- NO NO rf ON r~
CN cn 04 CN CN CN 00 00 00 t" NO cn

•—

<

ON r-
cn

X
Os n- <N 00 CN

1250 X r- «n r- in CN
<n SO <N o NO NO ON cn NO NO
CN «n r~ CN CN CN m cn NO

cn NO 00 CN »n »n CN 00

f <N o oo r- rf >-
ON ON NO CN CN (N

CN <N <N 1-H r- r~ r- NO cn

00 NO
cn

X
<n o <n CN

1259 X
m 00 NO 00 o «n

NO »n CN NO m »n o cn cn
CN m r- CN <s cn cn r-

o 00 <N »n CN o On , o cn o
F <n o i—

<

r- >-
< 1—4 ON »n in 1—4

P-H o r- f" NO NO in cn
*—

•

•—* •—1

m
cn

X
as r- CN

1251 X
NO NO CN t^- NO

n- NO cn NO »—

<

m »n F-H

CN <N in r- CN CN CO cn 00

00 00 00 cn o , m NO 00 m r-

F in NO in CN cn o >> 'Tf r- On Ono o o o o o NO NO NO »n CN

NO
cn

X
NO »n NO

1233 X
CN Os o o

in CN CN in CN 00 O 00
CNl <N »n r- CN CN cn cn m 00

F 988 1000 981 096 996 937 >• 1569 1568 1543 1505 1438 1269

»n cn
cn

X
as 00 NO CN 00 NO NO

NO r- <N o CN CN X m in o in in
CN CN »n r- CN CN <n «n as

F 914 923 913 885 892 868 >- 1493 1490 1468 1432 1385 1230

CN
cn

X NO ^1" (N <n m 00
00

Tf

NO On »n CN NO r-
CNr- 00 CNl as o X m in CN o

CN CN r- CN CN m NO

F 838 845 832 810 817 793 >- 1435 1397 1418 1390 1360 1255

<n
cn

X
CN cn m <n

X
NO m CN

ON as CN as 00 cn m r- »n NO
CN <N Tt* NO CN CN cn Tf NO

F 763 763 759 738 744 721 X 1363 1375 1347 1323 1309 1236

CN o
<n

X
as c o SO X

NO »n Os cn o 00f—

H

o m Os r- <n •n 00 as
cn Tt* NO CN CN cn t"

CN cn •n — CN <n Tf in CN m »n

H H H H Z f— H H h f- H Z H f— F F H F
C/D cn C/D cn o C/D C/D C/D C/5 LO cn O cn C/D C/5 on C/5 C/5

W pj W F
<

w UJ w UJ UJ UJ F
<

UJ UJ F W UJ UJ
F H H F H H

h- F 1- H F F F F F F
f— f— H H CJ y F f— F F F CJ F H F F F F
Ui cn cn C/5 o DC cn C/5 C/5 cn cn o 2 on C/D cn C/D C/D

O O O O Du O O O O O CL O o o o o
Oh OL Uh CL D- a. CL CL CL Cl Du CL CL CL

2-6

All

measurements

are

in

millimeters.

Column

readings

are

75

millimeters

apart

starting

on

the

left

side

of

the

vehicle.

All

X-axis

measurements

taken

from

a

reference

plane

4718

millimeters

from

and

parallel

to

the

rear

bumper.

All

Y-axis

measurements

taken

from

a

reference

plane

1425

millimeters

from

and

parallel

to

the

vehicle's

longitudinal

centerline



TABLE

2

PROFILE

MEASUREMENTS

AT

VEHICLE

BUMPER

HEIGHT

593

MM

o 04 o 04

>- r- I" NO 00 ON
04 04 04 04 r-
04 04 04 04 04

X
«o> «/-> 00 «o o r~
ON r- Tt- 04 co
U~) «/> </3 to co co

o o o to

> NO «o <o> r-
04 04 04 CN NO
CN CN 04 04 04

X
04 NO NO o co ON
04 o to 00
*o to 04 CO

00 ON 04 NO NO to

> co o* o
04 04 04 CN o NO
CN 04 04 CN CN

X
O *o O to ON
«o CO o ON Tf o-

Tf co 04 CO

04 o to o 04 r~

> 1—

H

04 ON r~ CO
04 04 o to
04 CN 04 04 04

X
m r~~ o «o »o o
00 NO 04 *—

»

NO
ro co co CO 04 CO

NO 00 00 00 »o

>* »o NO co ON co r~
P-H 1—4 o ON
04 04 04 04

X
04 o o 04

04 o o 04 o
co co co CO 04 rf

o o to o On

> On ON NO 04 r~ 04O o o o 00 O'
<N 04 04 04 “

X
00 »o CO o ON 00o ON o On co to
ro 04 co 04 04

NO o NO r~- NO

> ON o oO O ON ON 00 o-
04 04

X o ON r- o
ON r- ON ON r~ CO
04 04 04 04 04 to

o r- o , NO

> CO r~~ r-~
ON ON ON 00 r- CO

X
m 00 04 to »o to
r- NO On o •—

H

ON
04 04 CN co co to

Z
O
F
<
U
o

P? F F
c/3 c/3 c/3

F F F
c/3 c/3 co

pa g £ p p p
a H H

CO CO
(X o O

CU cu

F F F
CO CO CO
O O O
CU Oh CU

04 04 04 o 00 oo oo 00 04 OC »C\

F * ON CO >> 00 00 00 00 o OC
CO CO CO CO 04 04 04 04 04 04 CO 04
04 04 04 04 04 04 04 04 04 04 04 04

CO
NO

H NO to o NO

r-

o o o to CO »Oj

X On On r- 00 00 »o X o o o On ON On
•—

*

*—

H

f— 00 00 00 r-~
«—

1

to to CN r- r- 04 o
F »—

*

O o ON >- 00 00 00 00 00
CO CO CO CO 04 04 04 04 04 04 CO 04
04 04 04 04 04 04 04 04 04 04 04 04

04 o
NO

NO NO On CN NO

r-

tr> tr> «r> 00 04

X On 1—

H

o 00 X 04 04 04 04 04
1-H O o r- r- r- r- r- t-

"" “ " "

r- NO to 04 00 l NO 00 —X 00

>- o o o o 00 00 > 00 00 00 O' CN r-
CO CO CO CO 04 04 04 04 04 04 04
04 04 CN 04 CN 04 04 04 CN CN CN 04

On
NO

, 04 to «o 04 NO

NO

, O 04 Tj-

X •—

*

04 CO CO 1“^ X tO CO tr)o o o 1—

1

o o NO NO NO NO NO NO

CO »o 04 NO 04 CO CO o 00 04

>- o o o Cv NO F 00 00 00 O' CN r-
CO co CO 04 04 04 04 04 04 04 04
04 04 04 04 04 04 04 04 04 04 04 04

o 00
VO

X 966 942 951 096 949 938

VO

X 1575 1575 1562 1575 1567 1568

r- to o O' | , oo NO tr\

F CN CN CN oo NO >- 00 00 r- O' OC r-
04 04 04 04 04 04 04 04 04 04 04
04 04 04 04 04 04 04 04 04 04 04 04

ON r-
»o

X 891 873 875 890 877 863

NO

X 1498 1498 1484 1500 1490 1493

oo r~ o o 00 04 04 to 00 cc r~

> 00 00 00 t" >* 00 00 00 O' 00 O'
04 04 04 04 04 •—

'

04 04 04 04 04 04
04 04 04 04 04 04 04 04 04 04 04 04

00 NO
to

X 820
oo
oc

802 820 805 793

NO

X 1424 1424 1407 1415 1406 1373

04 04 »o O' 00 | 00 »o CO 00

>*
CN CN to CO CN 00 > o o o CN o NO
04 04 04 CO 04 00 CO CO CO 04 CO 04
04 04 04 04 04 04 04 04 04 04 04

r~
«o

X 742 725 692 099 430 366

NO

X 1340 1340 1325 1333 1324 1291

»o 04 04 r- O' o o 04 04 O' 04

F 00 r~- o* o O' >*
«—

^

•—

<

c—

<

o o NO
04 04 04 CO 04 oo ro CO CO CO CO 04
04 04 04 04 04 04 04 04 04 04 04

NO
«o

X 670 652 623 590 376 354

NO

X 1267 1267 1250 1260 1250 1229

z
o
F
<
o

—< <N CO

H F F F F F Z F F F F F F
cn C/3 C/3 C/3 C/3 C/3 o C/3 C/3 C/3 C/3 C/3 C/3

W PJ W PJ W UJ W p-l PJ UJ w
H

i
F F F F F t

1

< F F F F F F
s F F F F F u y F F F F F
K C/3 C/3 C/3 in C/3 o 2 C/3 C/3 C/3 C/3 oo
Ou O O O O O CU o O o o O

Oh CU Oh CU 0- 0- CU Ou Cu Cu

2-7

All

measurements

are

in

millimeters.

Column

readings

are

75

millimeters

apart

starting

on

the

left

side

of

the

vehicle.

All

X-axis

measurements

taken

from

a

reference

plane

4718

millimeters

from

and

parallel

to

the

rear

bumper.

All

Y-axis

measurements

taken

from

a

reference

plane

1425

millimeters

from

and

parallel

to

the

vehicle's

longitudinal

centerline



TABLE

2

PROFILE

MEASUREMENTS

AT

VEHICLE

BUMPER

HEIGHT

593

MM

m f^l cn SO in so

>- © o © Os ©
cn cn cn CN cn
<N <N CN CN CN CN

Os r-
r~

O O o in , r-

00

X O o o Os Os CN XTt* cn
CN CN CN CN CN CN

o o o in © CNo o o Os © ><n cn Cn CN C^i m
CN CN CN CN CN CN

00 SO
r-

SO SO SO o in CN

00

X CN CN CN CN © CN Xm cn cn cn cn
CN CN CN CN CN CN

o o o SO C^l CN

>- o o o OS © © pm cn cn CN cn
CN CN CN CN CN CN

i- in
t"

o o o in © ©
00

X m in in Tf in Xcn CN CN CN CN CN
CN CN CN CN CN CN

00 00 00 cn 00

>- Os OS ON Os © ON pCN CN CN CN m CN
CN CN CN CN CN CN

SO
f"

r- p" o SO CN

00

X t" r- t- r~~ SO X
CN <s CN CN CN CN

so SO SO o cn

p Os Os Os Os © Os pCN CN CN CN cn CN
CN CN CN CN CN CN

C^i

o o o in , so

00

X o o o Os Os On X*—

*

i © © ©
cn CN CN CN CN CN

in in in CN SO SO SO so 00 ©
>-

Os Os Os Os © CN p © © © ON ©
<N CN CN CN CN m m <n CN <n cn
CN CN CN CN CN CN CN CN CN CN CN CN

CN
r-

in in in © in

00

in tn n © 00 00

X CN <N CN CN »—

*

CN X CN CN CN CN 1—4 CNo O o © © © SO SO SO SO SO ©
CN CN CN CN CN CN CN CN CN CN CN CN

cn cn cn in oo n 00 00

>- Os Os Os 00 Os Os p © o © Os l—l ©
CN CN CN CN CN CN <n m CN (n <n
CN CN CN CN CN CN CN CN CN CN CN CN

m —<

t--

o o o CN , in

00

© © © in © r-

X in in rf X in
Os Os Os Os Os Os in in in

CN CN CN CN CN CN

© O o m SO r- in ITD O Tf r-
><

ON Os OS 00 © 00 p © © © © ©
CN CN CN CN cn CN <n <n m m
CN CN CN CN CN CN CN CN CN CN CN CN

CN ©
in in in © 00 ,

00

r- © Tt

X r- r~ r~ r- SO r- X r- r- © r-
00 00 00 00 00 00

CN CN CN CN CN CN

CN cn n —» CN <n nz
o P P f- P p h- z

O P P p p p p
C/D oo oo co C/D o

o

oo oo oo
W

C/D oo C/D

P P p p p W p W W UJ LU

< H P P P P P < P P P P P P
u p P P H p P u y P P P P H
o os CO C/D CO CO c

o

o 2 oo oo CO r/i oo
cu O o o o O cu O O O O O

Pl, cu CU cu cu Q- cu O. CU Cu

©

Ti-
cs

ro
Cs

<N
O'

Cs

C
Cs

Cs
SC

sc
sc

CN cn Tf in
Z p P p H P po oo CO CO CO co CO
lZ W PJ p p P UJ

< P p p p P P
u p p p P P
o 2 CO CO co CO oo

CU O o O o O
CU cu cu Q- cu

X

>-

X

X

>-

X

>

X

X

>-

X

>•

X

2-8

All

measurements

are

in

millimeters.

Column

readings

are

75

millimeters

apart

starting

on

the

left

side

of

the

vehicle.

All

X-axis

measurements

taken

from

a

reference

plane

4718

millimeters

from

and

parallel

to

the

rear

bumper.

All

Y-axis

measurements

taken

from

a

reference

plane

1425

millimeters

from

and

parallel

to

the

vehicle's

longitudinal

centerline



Data Acquisition Explanations

The vehicle’s left front sill Y-axis acceleration data channel, LFSYG, exceeded its data

channel full scale output between 29 and 31 milliseconds during the fifth impact. This

anomaly affected the computations of the vehicle’s left front sill Y-axis velocity and

displacement during the fifth impact (Test No. 941025-5).
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Figure 1 Vehicle Accelerometer Placement
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Figure 2 Camera Positions
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Test 941025-1 Summary



Table 3 Test Conditions

Test No. 941025-1

Date of Test: 10/25/94

Time of Test: 09:38

Ambient Temperature at Impact Area: 20° C

Intended Impact Velocity: 8.0 kph

Actual Impact Velocity: Primary = 7.7 kph

Secondary = 7.7 kph

Subject Vehicle Data

Length of Direct Contact Damage

Maximum Cumulative Crush at

Vehicle Bumper Height:

Vehicle Attitudes:

Post-Test: LF: 771; RF: 770; LR: 778; RR: 773

485 mm

25 mm

All distance measurements are in millimeters.
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Table 4 Vehicle Crush At Vehicle Bumper Height

Test No. 941025-1

FL = 720

Cl = 8

C2 = 19

C3 = 21

C4 = 19

C5 = 13

C6 = 9

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

Measurements Cl - 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 5 Impacted Vehicle Measurements

Test No.: 941025-1 Vehicle Make/Model: Plymouth/Voyager

No. Type of measurement Pre-test Post-test Diff.

XI Total length of vehicle at centerline 4509 4492 17

X2 Rear surface of vehicle to front of engine block 3873 3873 0

X3 Rear surface of vehicle to firewall 3595 3595 0

X4 Rear surface of vehicle to

upper leading edge of right door 3272 3272 0

X5 Rear surface of vehicle to

upper leading edge of left door 3263 3263 0

X6 Rear surface of vehicle to

lower leading edge of right door 3197 3197 0

X7 Rear surface of vehicle to

lower leading edge of left door 3191 3191 0

X8 Rear surface of vehicle to

upper trailing edge of right door 2190 2190 0

X9 Rear surface of vehicle to

upper trailing edge of left door 2182 2182 0

X10 Rear surface of vehicle' to

lower trailing edge of right door 2183 2183 0

XI

1

Rear surface of vehicle to

lower trailing edge of left door 2177 2177 0

X12 Rear surface of vehicle to

bottom of "A" post on right side 3194 3194 0

X13 Rear surface of vehicle to

bottom of "A" post on left side 3225 3225 0

X14 Rear surface of vehicle to firewall - right side 3543 3543 0

X15 Rear surface of vehicle to firewall - left side 3554 3554 0

X16 Rear surface of vehicle to steering wheel center 2759 2759 0

X17 Center of steering column to "A" post 308 308 0

X18 Center of steering column to headliner 468 468 0

X19 Rear surface of vehicle to right side of front bumper 4411 4411 0

X20 Rear surface of vehicle to left side of front bumper 4393 4393 0

X21 Length of engine block 490 490 0

All measurements are in millimeters.
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Table 7 Camera Information

Test No. 941025-1

Camera

Number Location Type

Lens

(mm)
Speed

(fps)

Purpose of

Camera Data

1 Left tight Photosonic 13 1002 Impact overall

2 Right tight Photosonic 13 1000 Impact overall

3 Overhead Photosonic 13 998 Impact overall
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Table 8 Test Conditions

Test No. 941025-2

Date of Test: 10/25/94

Time of Test: 11:11

Ambient Temperature At Impact Area: 20° C

Intended Impact Velocity: 16.0 kph

Actual Impact Velocity: Primary =15.8 kph

Secondary = 15.8 kph

Subject Vehicle Data

Length ofDirect Contact Damage: 685 mm

Maximum Cumulative Crush at

Vehicle Bumper Height: 207 mm

Vehicle Attitudes:

Post-Test: LF: 764; RF: 766; LR: 774; RR: 776

All distance measurements are in millimeters.
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Table 9 Vehicle Crush At Vehicle Bumper Height

Test No. 941025-2

FL = 1289

Cl = 81

C2 = 140

C3 = 182

C4 = 142

C5 = 76

C6 = 19

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

Measurements Cl - 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 10 Impacted Vehicle Measurements

Test No.: 941025-2 Vehicle Make/Model: Plymouth/Voyager

No. Type ofmeasurement Pre-test Post-test Diff.

XI Total length of vehicle at centerline 4492 4379 113

X2 Rear surface of vehicle to front of engine block 3873 NA 1 NA 1

X3 Rear surface of vehicle to firewall 3595 NA1 NA 1

X4 Rear surface of vehicle to

upper leading edge of right door 3272 3268 4

X5 Rear surface of vehicle to

upper leading edge of left door 3263 3265 -2

X6 Rear surface of vehicle to

lower leading edge of right door 3197 3200 -3

X7 Rear surface of vehicle to

lower leading edge of left door 3191 3185 6

X8 Rear surface of vehicle to

upper trailing edge of right door 2190 2205 -15

X9 Rear surface of vehicle to

upper trailing edge of left door 2182 2180 2

X10 Rear surface of vehicle to

lower trailing edge of right door 2183 2185 -2

Xll Rear surface of vehicle to

lower trailing edge of left door 2177 2180 -3

X12 Rear surface of vehicle to

bottom of "A" post on right side 3194 3240 46

X13 Rear surface of vehicle to

bottom of "A" post on left side 3225 NA 1 NA 1

X14 Rear surface of vehicle to firewall - right side 3543 NA 1 NA 1

X15 Rear surface of vehicle to firewall - left side 3554 NA 1 NA 1

X16 Rear surface of vehicle to steering wheel center 2759 2821 -62

X17 Center of steering column to "A" post 308 286 22

X18 Center of steering column to headliner 468 491 -23

X19 Rear surface of vehicle to right side of front bumper 4411 4427 -16

X20 Rear surface of vehicle to left side of front bumper 4393 4320 73

X21 Length of engine block 490 NA 1 NA 1

1

The vehicle’s crush obstructed the measurement.

All measurements are in millimeters.
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Table 12 Camera Information

Test No. 941025-2

Camera

Number Location Type

Lens

(mm)
Speed

(fps)

Purpose of

Camera Data

1 Left tight Photosonic 13 1002 Impact overall

2 Right tight Photosonic 13 1002 Impact overall

3 Overhead Photosonic 13 998 Impact overall
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Table 13 Test Conditions

Test No. 941025-3

Date of Test: 10/25/94

Time of Test: 12:27

Ambient Temperature at Impact Area: 20° C

Intended Impact Velocity: 16.0 kph

Actual Impact Velocity: Primary =15.8 kph

Secondary =15.8 kph

Subject Vehicle Data

Length of Direct Contact Damage

Maximum Cumulative Crush at

Vehicle Bumper Height:

Vehicle Attitudes:

Post-Test: LF: 768; RF: 764; LR: 772; RR: 775

732 mm

282 mm

All distance measurements are in millimeters.
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Table 14 Vehicle Crush At Vehicle Bumper Height

Test No. 941025-3

FL = 1490

Cl = 107

C2 = 184

C3 = 270

C4 = 241

C5 = 111

C6 7

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

Measurements Cl - 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 Impacted Vehicle Measurements

Test No.: 941025-3 Vehicle Make/Model: Plymouth/Voyager

No. Type of measurement Pre-test Post-test Diff.

XI Total length of vehicle at centerline 4379 4306 73

X2 Rear surface of vehicle to front of engine block NA1 NA 1 NA 1

X3

X4

Rear surface of vehicle to firewall

Rear surface of vehicle to

NA 1 NA 1 NA1

X5

upper leading edge of right door

Rear surface of vehicle to

3268 3270 -2

X6

upper leading edge of left door

Rear surface of vehicle to

3265 3265 0

X7

lower leading edge of right door

Rear surface of vehicle to

3200 3195 5

X8

lower leading edge of left door

Rear surface of vehicle to

3185 3187 -2

X9

upper trailing edge of right door

Rear surface of vehicle to

2205 2190 15

X10

upper trailing edge of left door

Rear surface of vehicle to

2180 2185 -5

Xll

lower trailing edge of right door

Rear surface of vehicle to

2185 2185 0

X12

lower trailing edge of left door

Rear surface of vehicle to

2180 2180 0

X13

bottom of "A" post on right side

Rear surface of vehicle to

3240 3209 31

bottom of "A" post on left side NA 1 NA 1 NA 1

X14 Rear surface of vehicle to firewall - right side NA 1 NA 1 NA1

X15 Rear surface of vehicle to firewall - left side NA 1 NA 1 NA 1

X16 Rear surface of vehicle to steering wheel center 2821 2815 6

X17 Center of steering column to "A" post 286 284 2

X18 Center of steering column to headliner 491 450 41

X19 Rear surface of vehicle to right side of front bumper 4427 4431 -4

X20 Rear surface of vehicle to left side of front bumper 4466 4419 47

X21 Length of engine block

1

The vehicle’s crush obstructed the measurement.

NA 1 NA 1 NA 1

All measurements are in millimeters.
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Table 17 Camera Information

Test No. 941025-3

Camera

Number Location Type

Lens

(mm)

Speed

(fps)

Purpose of

Camera Data

1 Left tight Photosonic 13 1005 Impact overall

2 Right tight Photosonic 13 1002 Impact overall

3 Overhead Photosonic 13 998 Impact overall
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Table 18 Test Conditions

Test No. 941025-4

Date of Test: 10/25/94

Time of Test: 13:36

Ambient Temperature at Impact Area: 21° C

Intended Impact Velocity: 32.2 kph

Actual Impact Velocity: Primary = 32.0 kph

Secondary = 32.2 kph

Subject Vehicle Data

Length of Direct Contact Damage: 888 mm

Maximum Cumulative Crush at

Vehicle Bumper Height: 519 mm

Vehicle Attitudes:

Post-Test: LF: 778; RF: 770; LR: 772; RR: 770

All distance measurements are in millimeters.
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Table 19 Vehicle Crush At Vehicle Bumper Height

Test No. 941025-4

FL = 1882

Cl = 215

C2 = 382

C3 = 518

C4 = 220

C5 = -96

C6 = -312

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

Measurements Cl - 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 20 Impacted Vehicle Measurements

Test No.: 941025-4 Vehicle Make/Model: Plymouth/Voyager

No. Type of measurement Pre-test Post-test Diff.

XI Total length of vehicle at centerline 4306 4110 196

X2 Rear surface of vehicle to front of engine block NA 1 NA1 NA1

X3 Rear surface of vehicle to firewall NA 1 NA 1 NA 1

X4 Rear surface of vehicle to

upper leading edge of right door 3270 3261 9

X5 Rear surface of vehicle to

upper leading edge of left door 3265 3259 6

X6 Rear surface of vehicle to

lower leading edge of right door 3195 3198 -3

X7 Rear surface of vehicle to

lower leading edge of left door 3187 3183 4

X8 Rear surface of vehicle to

upper trailing edge of right door 2190 2185 5

X9 Rear surface of vehicle to

upper trailing edge of left door 2185 2174 11

X10 Rear surface of vehicle to

lower trailing edge of right door 2185 2177 8

XI

1

Rear surface of vehicle to

lower trailing edge of left door 2180 2177 3

X12 Rear surface of vehicle to

bottom of "A" post on right side 3209 3176 33

X13 Rear surface of vehicle to

bottom of "A" post on left side NA 1 NA 1 NA 1

X14 Rear surface of vehicle to firewall - right side NA 1 NA 1 NA 1

X15 Rear surface of vehicle to firewall - left side NA 1 NA 1 NA 1

X16 Rear surface of vehicle to steering wheel center 2815 2776 39

X17 Center of steering column to "A" post 284 358 -74

X18 Center of steering column to headliner 450 422 28

X19 Rear surface of vehicle to right side of front bumper 4431 4507 -76

X20 Rear surface of vehicle to left side of front bumper 4419 4237 182

X21 Length of engine block NA 1 NA 1 NA 1

1

The vehicle’s crush obstructed the measurement.

All measurements are in millimeters.
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Table 22 Camera Information

Test No. 941025-4

Camera

Number Location Type

Lens

(mm)
Speed

(fps)

Purpose of

Camera Data

1 Left tight Photosonic 13 1005 Impact overall

2 Right tight Photosonic 13 1002 Impact overall

3 Overhead Photosonic 13 998 Impact overall
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Table 23 Test Conditions

Test No. 941025-5

Date of Test: 10/25/94

Time of Test: 14:54

Ambient Temperature at Impact Area: 19° C

Intended Impact Velocity: 56.3 kph

Actual Impact Velocity: Primary = 56.3 kph

Secondary = 56.5 kph

Subject Vehicle Data

Length of Direct Contact Damage: 970 mm

Maximum Cumulative Crush at

Vehicle Bumper Height: 1016 mm

Vehicle Attitudes:

Post-Test: LF: 778, RF: 824; LR: 746; RR: 791

All distance measurements are in millimeters.
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Table 24 Vehicle Crush At Vehicle Bumper Height

Test No. 941025-5

FL = 1655

Cl = 635

C2 = 701

C3 = 891

C4 = 1016

C5 = 58

C6 = -316

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

Measurements C 1 - 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 25 Impacted Vehicle Measurements

Test No.: 941025-5 Vehicle Make/Model: Plymouth/Voyager

No. Type of measurement Pre-test Post-test Diff.

XI Total length of vehicle at centerline 4110 3755 355

X2 Rear surface of vehicle to front of engine block NA 1 NA 1 NA1

X3 Rear surface of vehicle to firewall NA 1 NA1 NA 1

X4 Rear surface of vehicle to

upper leading edge of right door 3261 3286 -25

X5 Rear surface of vehicle to

upper leading edge of left door 3259 3087 172

X6 Rear surface of vehicle to

lower leading edge of right door 3198 3213 -15

X7 Rear surface of vehicle to

lower leading edge of left door 3183 3141 42

X8 Rear surface of vehicle to

upper trailing edge of right door 2185 2204 -19

X9 Rear surface of vehicle to

upper trailing edge of left door 2174 2131 43

X10 Rear surface of vehicle to

lower trailing edge of right door 2177 2200 -23

XI

1

Rear surface of vehicle to

lower trailing edge of left door 2177 2137 40

X12 Rear surface of vehicle to

bottom of "A" post on right side 3176 NA 1 NA 1

X13 Rear surface of vehicle to

bottom of "A" post on left side NA 1 NA 1 NA 1

X14 Rear surface of vehicle to firewall - right side NA 1 NA 1 NA 1

X15 Rear surface of vehicle to firewall - left side NA 1 NA 1 NA 1

X16 Rear surface of vehicle to steering wheel center 2776 2448 328

X17 Center of steering column to "A" post 358 379 -21

X18 Center of steering column to headliner 422 534 -112

X19 Rear surface of vehicle to right side of front bumper 4507 4329 178

X20 Rear surface of vehicle to left side of front bumper 4237 3745 492

X21 Length of engine block NA 1

490 NA 1

1

The vehicle’s crush obstructed the measurement.

All measurements are in millimeters.
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Table 27 Camera Information

Test No. 941025-5

Camera

Number Location Type

Lens

1mm)
Speed

(fps)

Purpose of

Camera Data

1 Left tight Photosonic 13 1000 Impact overall

2 Right tight Photosonic 13 998 Impact overall

3 Overhead Photosonic 13 998 Impact overall
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Appendix A

List of Photographs Photographs

Test No. 941025-1

A- 1 . Pre-Test Left Side View

A-2. Post-Test Left Side View

A-3 . Pre-Test Left Front Three-Quarter View

A-4. Post-Test Left Front Three-Quarter View

A-5. Pre-Test Front View

A-6. Post-Test Front View

A-7. Pre-Test Right Front Three-Quarter View

A-8. Post-Test Right Front Three-Quarter View

A-9. Pre-Test Right Side View

A-10. Post-Test Right Side View

A- 1 1 . Pre-Test Overhead View

A-l





Figure A-l. Pre-Test Left Side View

Figure A-2. Post-Test Left Side View



Figure A-3. Pre-Test Left Front Three-Quarter View

Figure A-4. Post-Test Left Front Three-Quarter View



Figure A-5. Pre-Test Front View

Figure A-6. Post-Test Front View



Figure A-7. Pre-Test Right Front Three-Quarter View

Figure A-8. Post-Test Right Front Three-Quarter View



Figure A-9. Pre-Test Right Side View

Figure A- 10. Post-Test Right Side View

341125
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Figure A-l 1 . Pre-Test Overhead View

i



List of Photographs

Test No. 941025-2

A- 12. Pre-Test Overhead View

A- 13. Post-Test Left Side View

A-14. Post-Test Left Front Three-Quarter View

A-15. Post-Test Front View

A- 16. Post-Test Right Front Three-Quarter View

A- 17. Post-Test Right Side View





Figure A- 12. Pre-Test Overhead View

Figure A- 13. Post-Test Left Side View



Figure A-14. Post-Test Left Front Three-Quarter View

|

Figure A-15. Post-Test Front View



Figure A-16. Post-Test Right Front Three-Quarter View

Figure A- 17. Post-Test Right Side View





List of Photographs

Test No. 941025-3

A- 1 8 . Pre-Test Overhead View

A- 19. Post-Test Left Side View

A-20. Post-Test Left Front Three-Quarter View

A-2 1 . Post-Test Front View

A-22. Post-Test Right Front Three-Quarter View

A-23. Post-Test Right Side View





Figure A- 18. Pre-Test Overhead View

Figure A- 19. Post-Test Left Side View



Figure A-20. Post-Test Left Front Three-Quarter View

Figure A-21. Post-Test Front View



Figure A-22. Post-Test Right Front Three-Quarter View

Figure A-23. Post-Test Right Side View





List of Photographs

Test No. 941025-4

A-24. Pre-Test Overhead View

A-25. Post-Test Left Side View

A-26. Post-Test Left Front Three-Quarter View

A-27. Post-Test Front View

A-28. Post-Test Right Front Three-Quarter View

A-29. Post-Test Right Side View





Figure A-24. Pre-Test Overhead View

Figure A-25. Post-Test Left Side View



Figure A-26. Post-Test Left Front Three-Quarter View

mm—SIwhS

sjjte
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Figure A-27. Post-Test Front View



Figure A-28. Post-Test Right Front Three-Quarter View

Figure A-29. Post-Test Right Side View





List ofPhotographs

Test No. 941025-5

A-30. Pre-Test Overhead View

A-3 1 . Post-Test Left Side View

A-32. Post-Test Left Front Three-Quarter View

A-33. Post-Test Front View

A-34. Post-Test Right Front Three-Quarter View

A-3 5. Post-Test Right Side View





Figure A-30. Pre-Test Overhead View

Figure A-3 1 . Post-Test Left Side View

MW



Figure A-32. Post-Test Left Front Three-Quarter View

Figure A-33. Post-Test Front View



Figure A-34. Post-Test Right Front Three-Quarter View

Figure A-35. Post-Test Right Side View





Appendix B

Data Plots

Data Plots

Test No. 941025-1
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Appendix C

Miscellaneous Test Information

C-l





Vehicle Accelerometer Information

No. Location Axis Manufacturer Model

Serial

Number
Orientation

(+ Sensing)

1 Vehicle center of gravity X Endevco 7264 DR49J7 Rear

Y Endevco 7264 DW34JC Left

Z Endevco 7264 AGRF4 Up

2 Left front sill X Endevco 7264 AGRG7 Front

Y Endevco 7264 CR59H Right

3 Right front sill X Endevco 7264 CR26H Rear

Y Endevco 7264 DY61J Left

4 Left rear sill X Endevco 7264 CP90H Rear

Y Endevco 7264 CM27H Left

5 Right rear sill X Endevco 7264 AC861 Front

Y Endevco 7264 ACCJO Right





Sign Convention

All Dummy, Barrier And Vehicle Channels:

+X: Forward

+Y: Leftward

+Z: Upward

+Force: Tension
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