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TEST OBJECTIVE

The objective of these two side impact tests (7 and 8) was to obtain

performance data cn the modified side structure of a 1976 Plymouth Volare.

A secondary test objective was to obtain baseline data on the
Humanoid 368 modified side impact dummy placed in the driver position of the

struck vehicle.

The tests were a 30 MPH car-to-car, front-to-side, 60° oblique impact,
involving an unmodified 1978 Chevrolet Impala striking the driver side of the
stationary 1976 modified Plymouth Volare.

The test program is part of the National Highway Traffic Safety
Administration (NHTSA) Contract No, DOT-HS-§-01938, Task 1, to improve vehicle
side structure and was performed at Calspan Corporation, Advanced Technclogy

Center, 1n Buffalo, New York.
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PRESENTATION OF RESULTS

This report presents all of the test results obtained from Tests 7
and 8 which were a car-to-car, front-to-side, 60° oblique impact. Included
in this document are still photographs, all vehicle and dummy response data
in plotted form, vehicle interior and exterior damage sketches, figures of
pre- and post-test vehicle side intrusion measurements and instrumentation
identification. High speed motion pictures of the crash event with pre- and
post-test documentation coverage and a digital formatted tape of vehicle and
dummy responses have been submitted to the sponsor separately, Also included
in the vehicle response data, in plotted form, are dynamic intrusion
measurements which were obtained by Calspan-designed linear displacement

transducers.

2 6466-V-5



Table 1

CRASH TEST SUMMARY

Modified Compact Car Side

TESTNO, PROJECT Structure Testing

DATE M&D___ TIME 12:30 TEMP 20°F
Car-to-Car 60° Oblique

TEST CONDITION

VEHICLE NO 1978 Chevrolet Impala 4-Doer L
VEHICLE NO. 2 1976 Plymouth VYelare 4-Door
VEH. NO 1 _ VEH. NO.2
TEST WEIGHT (1bs) 3960 4040
IMPACT ANGLE (deg)” 300 0
IMPACT VELOCITY imph) ™ 29,42 0
MAX CRUSH fin} 9.5 13.4
MAX INTAUSION (in) 0 10
OCCUPANTS VEH, NO 1 VEH. NO. 2
TYPE Hybrid I[I, Part 572 Humanoid 368 {Modified) Humanoid 319
LOCATION LF RF LF(1} LR{4)
RESTRAINT  _ productioa 3ePoant Unrestrrained Unrestrained
Belt System
NUMBER OF DATA CHANNELS — 53
NUMBER OF HIGH SPEED CAMERAS .9 ¢ .1 Real Time

Lost Vehicle #2 &cc. Pack 5Y and 6Y due to a cut wire at 60 milliseconds.

"WITH RESPECT TO TOW TRACK CENTERLINE
""SPEED TRAP MEASUREMENT 140 5% ACCURACY)
-

MODLFLIED PART 572 DUMMY FOR SIDE IMPACTS

3 6466-V-5
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OBSERVATIONS (VEHICLE NO. 1)

GLAZING Undamaged
DOORS Undamaged
SEAT ANCHORAGES Intact
RESTRAINTS Intact

OBSERVATIONS (VEHICLE NO. 2)

GLAZING Windshield has stress cracks. Driver door window broke. Driver and
left rear doors not operable,

DOORS Doors on right side of vehicle were operable.

SEAT ANCHORAGES The front bench seat was modified with fwo additional rails
which were bolted on each side of the tunnel. See Figure (1)

RESTRAINTS _ Not used

GENERAL COMMENTs LOSt one high speed camera (power failure), "B pillar on

right side was pushed out slightly by the front bench seat.

Left rear passenger struck left "C" pillar at impact. Roof
g P p

buckled at left "B" pillar. The left reinforced "B" pillar

(Figure 1-11) was intact at the top and bottom.

4 6466-V-5



CAR 1 -

TABLE 2

VEHICLE TEST WEIGHTS - TEST NO.

——n

VOLARE 885-7-487

1978 Chevrolet Impala 4-Ooor

Left Front
Right Front
Total Front

Total Weight

Wheel Base

CYeu

CAR 2 -

1130 1bs.
1130 1bs.
2260 1bs.
2260 1bs.
116,25 1in.
1700- 1bs.
3960 ibs.

1976 _Plymouth Volare 4-Doorp

116.25 in.

Left Front
Right Front
Total Front

Total Weight =

Wheel Base

C9py

1150 1bs
1100 1bs
2250 1bs
2250 1bs
112.5  §p

1780 1bg
4040 1bs

112

in.

Left Rear
Right Rear
Total Rear

1700 1bs.

Left Rear
Right Rear
Total Rear

1790 1bs.

1}

__840 1bs.
860 lbs,
1700 1bs.

3960 1bs.

4%.90 inp,

920 bs.

870 1ps.
1790 jbs.

6466-V-5

"""'-'-"------IIIIIIIIIIIIIII“




NOILVHNDIANDD LOVdWI L1531-Jdd - £ LS3L - 2 ONY L F10IH3IA L 3¥N9Id

NE=-6646-V-5




SMIIA ¥3LHwNd

J34HL ONY LNOdd 1S31-1504 aNY -38d - £ LS3L - | I1IIH3A

Rl e

R e

¢ JN9Id

M5-g046-V-5




TANYd HILEYND LNO¥4A L1437 40 SMIIA LSIL-L1S0d QNY -Fdd - £ 1531 - L JDIHIN £ J¥NOI4

- 6646-Y-5

NS




SMITA MY QNY LNOWd 1S3L-1S0d ONY -J¥d - £ 1S3L - 2 F1IIHIA  © 3dn914

NS-6646-V-5

- Ry

T,

P ey

Y TS A vy ——

-

g P
e et




SMITA WALUYND-ITWHL HY3H ONY INOWd LSIL-1S0d ONY-3dd - £ 1S3l - 2 310IHIA S F¥N9I4

V-5

-bbd6-

NE




Y34Y 03LIvdWI 40 SM3IA 3016 - £ 1S3L - ¢ FTIIHIA 9 J¥noI14

NS-0046-V-5




yaIdy OILIVAWI 40 SM3IA LNO¥d - £ IS3L - 2 370IH3IA L 340914

NS-6646-V-5

12




SAD0TYIALNT T1IS H00O 40 SMIIA - £ 1S3L - 2 FTIIHIA 6 3¥N9I4

NS-G6GA6=Y-5

13




13NYd LNIWNHLSNI
40 M3IA MOTMILNI - £ 1S3L - 2 IWVIHIA 2L F4N9ld

V=5

6466=

Y 111Id w8y Q3I4I00W
40 M3IA =~ £ 1S3L - 2 IVIHIA L1l 3dN9I4

14

WYT1Id 8, d0
SMIIA 1S3L-1S0d - £ 1S3L - 2 I10IHIA 0L 3F4N9Id




1978 Chevrolet

YEHICLE Impala \‘

Type 30° Ref, -‘-———
'\) L

DOR REFERENCE PQINT

T—VEHICLE - 1976 Plymouth

Volare
4 p, Y
% l-str
* 20. 4"
19_3!.
13.8"
12.3"
) 4 y Y \
FIGURE 15 VEHICLE CRASH ATTITUDE
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ORIVER PASS
HH | 15,1 -
HW 21 3/4 -
CD
19,25 20,7
cs
123 .2 =
KoL 6.5 9,0
KDR 6.5 i 9,0
HR 8,4
HS 11.1
AD C 7.3
HD 8.8 8.4

FIGURE 16 ~ OCCUPANT CLEARANCE DIMENSIONS
(VEHICIE 2)
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Table 3
SIDE INTRUSION MEASUREMENTS

€ OF VEHICLE

(ROWS ARE FROM FRONT TO REAR OF VEHICLE)

DIMENSIONS LISTED BELOW ARE FROM POINTS SHOWN ON FIGURE 17 TO REFERENCE
PLANES LOCATED PARALLEL TO AND OUTBOARD FROM
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DOCR THICKNESS MEASTRCMENTS

DIMENSIONS LISTED WERE MGASURED WITIL A ROD MIROUGH A 1/B INXH

IWOLE AT CACH LOCATION AS SIIOWN IN FIGURCE 17
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D —> 5

1978 CHEVROLET IMPALA
STRIKING VEHICLE

(ACCELEROMETER DIRECTION |
NUMBER* ACCELEROMETER LOCATIONS R v 7
1 gumper (Rear Face) X _J
2 Top of Engine x| x| X
3 Front Crossmember X
4 Firewall X Y i ]
5 left Sill X
6 Right S110 X
Rear Oeck X )

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

FIGURE 20  VEHICLE 1 - ACCELEROMETER LOCATIONS

25 6466-V-5
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1976 PLYMOUTH YOLARE
STRUCK VEHICLE

ACCELEROMETER DIRECTION
NUMBE R ACCELEROMETER LOCATION x [ v |z
|
1 LEFT ROCKER | Iy |
2 QIGKT FRONT ROCKER | X 1 X [ X |
3 RIGHT REAR ROCKER i x |
4 | REAR DECK | x
||

THE ACCELEROMETER PACK NUMBER CAN BE CORRELATED WITH VEMICLE RESPONSE DATA,

FIGURE 21 VYERICLE 2 - ACCELEROMETER LOCATICNS

27 6466-V-5
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\ \\
ACCELEROMETER 6

w O

7 -
f(\)::ogspzr&gg gggﬁggms _’l l \ \ J 6.3
Y CENTERLINE UF DOOR
[NTERIOR
1 K 5 T \
o A
12 \ / @j
reithe T / k— 3
ACCELERdf-lETER MNO. 5 LOCATED AT / - CENTERLINE OF DUOR IrITERIOR‘
H-POINT HEIGHT -
[
| DIRECTION
ACCELEROMETER x
NUMBER ACCELEROMETER LOCATION L x 1y |z
1
5 DRIVER DOOR i X
6 UPPER LEFT "B" PILLAR X
7 DRIVE DOOR X |
8 LOWER LEFT "B" PILLAR X i
,
IN;8¥SION DIRECTION
NUMBER INTRUSION POT LOCATION X |y | 2
@ DRIVER DOOR X
(0) DRIVER DOOR X
D) DRIVER DOOR X
(:) LOWER LEFT "B" PILLAR X
!
L

FIGURE 22  VEHICLE 2 - DOOR INSTRUMENTATION

28 6466-V-5
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HIGH SPEED CAMERA INFORMATION (TEST __487

Table 7

CAMERA NO. LOCATION TYPE LENS [mm} | SPEED {fps)
] SOUTH WIDE PHOTOSONIC 13 350
2 SOUTH LOW PHOTOSONIC 25 700
3 NORTH W]DE PﬁDTDSONIC 13 950
4 NORTH CLOSE PHOTOSONIC 25 NO PULSE
5 NORTH HIGH PHOTOSONIC 25 950
6 TOWER PHOTOSONIC 13 550
7 ON-BOARD DRIVER STALEX 8 0 PULSE
8 REAR PASSENGER STALEX 8 1450
9 REAR DECK STALEX 8 1450

NOTE. CAMERAS ARE NUMBERED ACCOADING TO SPLICING SEGUENCE OF FILM.

(24 fps) REAL TIME MOVIE FILM COVERAGE OF PRE-CRASH, POST-CRASH
AND CRASH EVENT SPLICED AT START OF FILM.

29

6466-V-5




Note: Camera Information Shown on Table 7.

#3

S
—

REAL TIME
CAMERA

North €=

HMonorail and
< Tow Cable

/

Top View

TEST 7

FIGURE 23  CAMERA LOCATIONS

30 6466-V-5
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Table 8

JUMMY INJURY CRITERIA VALUES
MAXIMUM ACCELERATION ("G")
VEHICLE 2 - 1976 PLYMQUTH VOLARE

POSITION 21 DRIVER

X Y Z RESULTANT HIC 353.6
HEAD 23.5 84.0 29.0 30.3 71 {sec) .0708
UPPER SPINE 7.2 54,2 20.8 54,9 T2 {Sec) ,07500
LOWER SPINE 14.6 49.6 18.4 51,1 AVE. ACC. (G) 0.8
PELVIC 8.0 59.2 - - HEAD SEVERITY 523.4
UPPER LEFT RIB (¥) 116
LOWER LEFT RIB (%) 22
UPPER RIGHT RIB (¥} 62
LOWER RIGHT RIB (x) '8
UPPER STERNUM (X) 33
LOWER STERHUM {X) 18
LEFT RIB DEFLECTION  1.34 inches
POSITION #4 RIGHT REAR PASSENGER
X Y Z RESULTANT HIC 487
HEAD 6.2 95.9 39,1 97.8 Tl (Sec) .08760
CHEST 4.3 38.2 1¢ 9.4 T2 (Sec) 0927
PELVIC 12.0  30.1 - - AVE. ACC. (G) 100.5
HEAD SEVERITY 685.5
“DEFINED AS EXCEEDING .003 SEC. OURATION
31 H466-¥-5
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TEST NO. 7
VEHICLE 1 - 1978 CHEVROLET IMPALA

VEHICLE DATA

32

60 Hz CHANNEL CLASS
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TEST NO. 7

YEHICLE 2 - 1976 PLYMOUTH YOLARE

VERICLE DATA

60 Hz CHANNEL CLASS
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TEST KO, 7

VEHICLE 2 - 1976 PLYMOUTH VOLARE

DUMMY DATA
FILTER CHANNEL CLASS
HEAD ACCELERATIONS 1000
CHEST ACCELERATIONS 180
PELVIC ACCELERATIONS 180
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Table 1

CRASH TEST SUMMARY

Modified Compact Car - Side

TEST NO. 8 PROJECT Structure Testing

pate __4-2-80 TiMe 1140 Teme, 457

TEST CONDLTION Car-to-Car 60° Side Oblique

VEHICLE NO. 1 1878 Chevrelet Impala 4-Door

VEHICLE NO. 2 1976 Plymouth Velare 4-Door

VEH. NO.Y VEH. NO. 2

TEST WEIGHT (it} 3870 ' 4120

IMPACT ANGLE {deg) 300 0

IMPACT VELOCITY (mphl ™" —29.77 N

MAX. CRUSH fin) —_—s0 — 133

MAX. INTRUSION (in} 0 1.9

DUMMIES YEH. NO.1 VEH. NO. 2
TYPE Humanoid 368 Modified Humanoid 320
LOCATION - LF (1) LR (4)
RESTRAINT R Untestraincd . Unrestrained

53

NUMBER OF DATA CHANNELS 53
NUMBER OF HIGH SPEED CAMERAS 10 = 1 Real Time

*WiTH RESPECT TC TOW TRACK CENTERLINE
*"ePEED TRAP MEASUREMENT [+0.5% ACCURACY}
Modified Part §72 Dummy for Side Impacts

1 6466-V-5
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OBSERVATIONS (VEHICLE NO. 1)

GLAZING Undamaged
DOORS Undamaged
SEAT ANCHORAGES _Intact
RESTRAINTS Intact

OBSERVATIONS (VEHICLE NO. 2)
Windshield has stress cracks {driver side).
GLAZING _Both driver and left rear door windows broke,

Driver and left rear doors not operable.
DOORS Doors on right side of vehicle were operable.

The split front bench seat rails were modified and rein-

SEAT ANCHORAGES forced. The anchor point remained intact after impact.

RESTRAINTS

Not used.

GENERAL COMMENTS

All cameras operated properly.

Driver head struck the lower right front door window frame (Fig.

Driver seat deformed.

Rear seated dummy struck left "C7 pillar.

The left reinforced "B" pillar was intact at the top and bottom.

Roof buckTed at Teft TB" piITar,
The right side of vehicle was pushed outboard 1.6 inches. = See

Table 3.

2 : 6466-V-5
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Table 2

VEHICLE TEST WEIGHTS

TEST kU. 8
CAR 1 - 1978 Chevrolet Impala
Left Front 1130 1bs. Lefrt Rear 820 1bs,
Right Front 1110 lbs. Right Rear 810 1bs.
Total Front 2240 1bs. Total Rear 1630 lbs.
Total Weight = 2240 lbs. » 1630 1ps., = 3870  1bs,
Whee! Base 11G.25 1inches
CgFII|II L] 1630 lbs. 1l16.25 inches - AR.96 inches
3874 lbs.
CAR 2 . 1976 Plymouth Volare
Left Front 1200 1bs. Lefr Rear 520 lbs.
Right Front 1100  1bs. Right Rear 500  lbs.
Toral Front 2300 ibs. Total Rear 1820 lbs.
Total Weight = 2300 lbs. =« 1820 1bs.= 4120  1bs.
¥heel Base 112.5 inches
Crw - 1820 1bs. 112.5 inches -  49.70 fnches
4120 lbs.
3 0d66-¥-5
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DOR REFERENCE POINT l

1978 Chevrolet

VEHICLE  Tmpala ~——

]

;f Rei‘
"~

VEHICLE - 1976 Plymouth
Volare

2.2
¢ 19.5"
A
19.4"
13.7"
1, 5"
Y K i

FIGURE 12 VEHICLE CRASH ATTITUDE

14 6466- V-5
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ORIVER  PASS. o
//, |
HH 1 12.0
(/ Jr:l e
me | 17.8 - ’?" €0 .
ico | 8.4 . "éé s w5
¢ 12.6 ] é > “‘I
KDL 6.5 6.8 & 2
KDR 6.4 7. /// /*‘
\ 2,
G
-t
£
HR 6.5 7.5 P
HS 9.5 8.2 Y
AD | 7.6 4.3 /
KD 9.0 8.7 /
Aol
.;a
27
/
3
FIGURE 13 OCCUPANT CLEARANCE OIMENSIONS
(VEHICLE 2)
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Table 3
SIDE INTRUSION MEASUREMENTS

DIMENSIONS LISTED BELOW ARE FROM POINTS SHOWN ON FIGURE 14 TO REFERENCE PLANES

(ROMS ARE FROM FRONT TO REAR OF VEHICLE)
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1978 CHEVROLET IHPALA
STRIKING VEHICLE

[ ACCELEROMETER

DIRECTION
NUMBER* ACCELEROMETER LOCATIONS Y Y 7
1 Bumper {Rear Face) X
2 Top of Engine X1 X | X
3 Front Crossmember X
4 Firewall X1y z
5 Left Sill X
6 Right Sill X
7 Rear Deck X Y

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

FIGURE 17
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| 1.34,5"

80.6"

I .

I !
e \ﬂ
— T |
25,2" 26,5" }L, 46 .4" s
A N i
. 29.0" |, 111.0" !
| |
\ _C ) )
— ' D I
( I —
1976 PLYMOUTH VOLARE
STRUCK VEHICLE
.
ACCELEROMETER | DIRECTION
NUMBER* - ACCELEROMETER LOCATION X1y |z
1 LEFT ROCKER X
2 RIGHT FRONT ROCKER X | X X
3 RIGHT REAR ROCKER X
4 REAR DECK x| x

*THE ACCELEROMETER PACK NUMBER CAN BE CORRELATED WITH VEHICLE RESPONSE DATA.

FIGURE 18

VEHICLE 2 - ACCELEROMETER LOCATIONS
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\'_\\\___
w07\ T

_GELU\

ACCELEROIE TER &
g B 10 BE POUNTED

a1 8-PILLAR CENTIRLIRE f. —4 ! \ o3
9.5 7 17 _ CENTERLINE F DOOA
- - IHMRINR
3
tr_]'j_ _ 5
12 \\\x_ //}TJ (;) (g{/)

8. PILLAR —_——
conteLing / : k-h 3 ‘-’J

ACCELERCRTETER M0, 8 LGCATED AT _/ | CENTIRLINE uF OO [OTERIOR

H-PRENT WEJGUT

DIRECTION |

2

NUMBER | ACCELEROMETER LOCATION

'
ACCELEROMETER | l
i Y

? 5 | prIvER DogR i x | |
5 | UPPER LEFT "B" PILLAR | x ||
7 | orIvE DOOR f x| |
8 | LOWER LEFT “8" PILLAR | I x |

| I

{

lngg¥510n | orrection |

NUMBER INTRUSIO POT LOCATION | x [y | 2
(;) I ORIVER DOOR l X1 |
(0) | ORIVER DOOR | x |
) | orIvER COOR INEE
| (2 | LONER LEFT "8" PILLAR x|
' | f |
e

FIGURE 19  YEHICLE 2 - DOOR INSTRUMENTATION
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HIGH SPEED CAMERA INFORMATION (TEST

Table 7

490

CAMERA NO. LOCATION TYPE LENS {(mm) | SPEED (fps)
] SOUTH WIDE PHOTOSONIC 13 850
2 SOUTH LOW PHOTOSONIC 25 850
3 NORTH WIDE - PHOTOSONIC 13 500
4 NORTH CLOSE PHOTOSONIC 25 900
5 NORTH HIGH ~ PHOTOSONIC 25 850
6 TOWER 45° PHOTOSONIC 13 900
7 TOWER PHOTOSONIC 13 900
8 ON-BOARD DRIVER STALEX 8
9 ON-BOARD REAR PASS. STALEX 8 NO PULSE
10 ON-BOARD REAR DECK STALEX 8 NG PULSE

NOTE: CAMERAS ARE NUMBERED ACCORDING TO SPLICING SEQUENCE OF FILM.

(24 fps) REAL TIME MOVIE FILM COVERAGE OF PRE-CRASH, POST-CRASH AND
CRASH EVENT SPLICED AT START OF FILM.

26
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Mote: Camera [nformation Shown on Table 7.

o

Real Time
Camera

#6 Elevated 45°

North €— P tonoratl and + Concrete
Tow Cable Test Pad

Top View

Test 8

FIGURE 20  CAMERA LOCATIONS
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Table 8

DUMMY INJURY CRITERIA VALUES
MAXIMUM ACCELERATION ("G")
VEHICLE 2 - 1976 PLYMOUTH VOLARE

POSITION
X Y z
HEAD -47.4 45.7 45.3
UPPER SPINE -10.4 57.9 18.7
LOWER SPINE 14.2 62.0 13.9
PELVIC -18.0 62.0 -

UPPER LEFT RIB (Y) 75.0
LOWER LEFT RIB (X) -30.3
UPPER RIGHT RIB (Y) 51.5
LOWER RIGHT RIB (X) 12.0

UPPER STERNUM (X) 27.5
EOWER STERNUN (X) 25.0
LEFT RIB DEFLECTION .58 inches

*

#1 DRIVER
RESULTANT HIC _ 469.8
66. 1 T1 (sec) .0705 .0705
58.7 T2 (Sec) .119° L1191
66.2 AVE. ACC. (G) 39.3
- HEAD SEVERITY 642.7

POSITION #4 RIGHT REAR PASSEMGER

X Y z
HEAD 7.8 84.0 24.0
CHEST -4.4 26.8 7.7
PELVIC -9.1 32.0 -

*
DEFINED AS EXCEEDING .003 SEC. DURATION

RESULTANT HIC 426.6
88.0 T1 (Sec) .0861
26.9 T2 (Sec) 0906

- AVE. ACC. (G)  97.8
HEAD SEVERITY  530.9

28 6466-V-5



TEST NO. 8

VEHICLE 1 - 1978 CHEVROLET IMPALA

VEHICLE DATA

60 Hz CHANNEL CLASS
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TEST NO. 8
VEHICLE 2 - 1976 PLYMOUTH VOLARE

VEHICLE DATA

60 Hz CHANNEL CLASS
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