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TEST OBJECTIVE

The test reported herein is No. 5 in the test matrix shown
on the following page. This test is part of a program aimed at
evaluating the improvement in side impact crashworthiness of a
compact size production automobile incorporating improved front
door structural characteristics. The bullet car is a 1975 Torino
for the first nine tests and a 1978 Impala for the last two tests.
The target car is a 1976 4-door Plymouth Volare in all cases. The
impact height of the bullet car is the same in all cases except
for Test No. 2 where the heights were adjusted to ensure sill en-

gagement,

The entire program consisted of eleven crash tests and one

crush test.



TEST MATRIX

Bullet Car
Nominal
T
Impact arget Car
Test Speed Orientation* Impacted Interior
No. Make {mph) Make {deg) Side Padding Comments
1 1975 25 1976 vVolare 60 Right No 60° Baseline
Torino unmodified at 25 mph
2 1975 25 1976 volare 60 Left No Car heights
Torino unmodified adjusted to
ensure sill
engagement
3 1975 25 1976 volare 60 Right No
Torino w/modified
Right front
door
4 1975 35 1976 volare 30 Left No
Torino w/modified
Left front
door
5 1975 35 1976 volare 60 Right No Same as No. 3
Torino w/modified but higher im-
Right front pact speed
door
6 1975 35 1976 vVolare 60 Right Yes Same as No. 5
Torino w/modified with interior
Right front padding added
door
7 1975 35 1976 volare 60 Right Yes Replica of No.
Torino w/mod1fied 6
Right front
door
8 1975 35 1976 volare 30 Left Yes Same as No. 4
Torino w/modified with interior
Left front padding added
door
9 1975 35 1976 Volare 90 Left No 90° Baseline
Torino unmodified at 35 mph
10 1978 35 1976 Volare 60 Right Yes Same as No. 6
Impala w/modified but with dif-
Right front ferent bullet
door car
11 1978 35 1976 Vvolare 90 Left Yes Same as No. 8
Impala w/modified but with dif-
Left front ferent bullet
door car

*With respect to Bullet Car line of travel.




Figure 1 shows several views of the production Volare door
structure. Figure 2 provides several views of the door as mod-
ified for this program. These modifications include the follow-
ing:

1. Depth of the door beam hat sections was increased.

2. The modified door beam was closed on one side with
sheet metal as reinforcement.

3. The beam tie-in at either end was strengthened.
4., The beam was lowered approximately three inches.

5. Tabs were added to the bottom of the door to lock
the sill in with the door.

6. Joints in the sheet metal facing inside the door were
continuously welded.

7. Nuts were placed on the door hinges.

A drawing of the modified door beam is shown in Figure 3.
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PRESENTATION OF RESULTS

This report presents all test results without analysis or
discussion. 1Included in this document are the still photographs,
the electronic data in plotted form, vehicle damage sketches and
tabulated pre- and post-test dimensions, accelerometer location
identification and summaries of the simulated occupancy data,
including injury criteria values. High-speed motion pictures
were also obtained for this test and have been submitted to the
sponsor.



CRASH TEST SUMMARY

TEST NO. 5 PROJECT Task Order 3

DATE 6/17/77 TIME 11:05 a.m.TEMPERATURE 97°F

TEST CONDITION Torino Front-to-Volare Side (Right)

VEHICLE NO. 1 1975 Ford Torino

VEHICLE NO. 2 1976 Plymouth Volare (w/modified R.F. door)

VEHICLE NO. 1 VEHICLE NO. 2

TEST WEIGHT (1lb) 4422 3998
IMPACT ANGLE (deg)* 0 60° (Right)
IMPACT VELOCITY (mph) 35.34 0
MAX. CRUSH (in.) -- 9-1/4
BUMPER HEIGHT (in.) 19-3/4 -
SILL HEIGHT (ain.) -= 11-3/4
OCCUPANTS VEHICLE NO. 1 VEHICLE NO. 2
TYPE Part 572 Part 572
LOCATION Driver (1), Passenger (3) R.F. Passenger (3), R.R. Passenger (6)
RESTRA INT Standard 1975 Ford Torino Unrestrained

Lap and Shoulder Belt
NUMBER OF DATA CHANNELS 55
NUMBER OF HIGH SPEED CAMERAS 7

*WITH RESPECT TO TOW TRACK CENTERLINE



OBSERVATIONS (VEHICLE NO. 1)

GLAZING All intact

DOORS LF, LR, and RR opened easily; RF difficult to open.

SEAT ANCHORAGES 0,K.

RESTRAINTS 0.K.

OBSERVATIONS (VEHICLE NO. 2)

Windshield cracked lower right corner, right side windows
GLAZING shattered. Rear backlight removed before test.

LF difficult to open and LR opened easily; RF and RR re-
DOORS quired tools to open.

SEAT ANCHORAGES 0.K.

RESTRAINTS Not used.

GENERAL COMMENTS

Car 1l: No compartment intrusion. RF tire blown and RF fender

from headlights outward crushed back to tire.

Car 2: RR tire blown and inward crush localized between A anc C

pillars. Minor damage to front and rear fenders.




Figure 4. Pre-test No. 5 Vehicle Matching.
10
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L]

String Potentiometer Locations for Volare Intrusion

Measurements.

Figure 8.
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Figure 9. Pre-test No. 5 1975 Ford Torino Interior.
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Figure 1ll. Post-test No. 5 1975 Torino Interior.

17




*I0TIBIUT SIVTOA

Yy

anowfTs 9L6T & “ON 3893

3804

[4

T

aInbra




"BIBRTOA YINOoWATd 96T
= 3BS85 JUCIJ PUR UOTIPWIOI@] TRINIONIZS JOTILIjuUl “gT @anbrg

19




*SUOT3ED0T eIdWR) °*HT 2aInbTg

i 0001 auoz joedwt jo dnasold pased punoas |
000T o auoz 3oedut jo dnasor)d pased punoxn| 9
000T T - auoz joedwt smata peayIaan| ¢
T TT00t] | T T 7T 7 san3onaas zepun smeta B
_ . IlT,tig 9PIS Y3TM UOTIORIDIUT
% 0001 Auump SMa3TA ‘TTem 3PTS IOTISIUT HBuole sA0O] paeog-up €
i T x, Iomﬁwmj ) T !1|\\mzmn.~EE:v m3w»a> ‘moputM ybnoayiy oo pIeog-up z
| k ) Tooot] 1 7 7777 seruump smeta ‘3ooz ut eroy and paeog-uo| 1
—r + S CROGe S — -
\ T T T . - - -
2-3ubH  X-3STQ Xx-3sT@  ON  pds  a3ey)ezTs Mm3TA 3O PTOTJ uoT3es0T _JoN
WD T°D bu.h:mnr_h: a19s %mcE.HF wxg|{sual 007
R v Isay3o ‘¢ LOVIWI 30
ybrr/o9sw g) 2H 00¢C ° X T71ILS ¥9010D
aqyvog-NO
(3ybry/o9sw 01) 2ZH 001 Amv u
03aIA
avaHyano [X]
a3ads IHOIT ONIWIL aI0¥YI0d
095/13 00§ S yargave \/ X JIAOH
09s/13 00V "V S3aI11s
59S/13 ve¢ 39Yao ‘¢ aNNoyo H —
33s/13 00Z ° X STIILS
09s/13 0001 Amv 114 (9] “
L@ SIX | VHAWYD
JIVY WA STOINAS YIIWVO
-—
o mm—— s \M\ ~
ONIY¥OL )\ / N\
; '/ J
B 4 -7 7 : S3UBUIO)D
1 S v
/I - - - 4 axeton Z 9TOTYaA
/ T outio,
aToTYs
\ 2AVION T ®T9TusA
/ 4 3o>vqul Spts :adAr 3sal
o /
LS ~ LL6T 'LT sung :923ed 3S9L < :ON 3531

20



*SUOT3IBOOT JUSWSINSEIW UOTSNIJUTI °GT 3Inbtdg

JAYW IV SINIWTINSVIW NOISNYILNI HOIHM LV SNOIL¥OOT O
SNOILVOO0T ¥YILIWOILNILOd ONIVLS X

J0oOd INOWJd Jooa IVIM
ANITIIINID ANITIIINID
4IdWNgG 0 YANYOD dOL
T0Zv ANNO¥d FAOLEY STHONI Z/T1-6T1
IVTIId ¥ IYIIId d dVIIId D
v Aw Hmou Hm% THO 100 -- TIATT TIVY IAIS
| X, o q . TIDTHIA ONILOVAWI
eV — Q< -~ —2d Q---Imm M-amm — 20 Ty J0 TIAIT LHOIIH ¥AdWNEg
m<|l TGN - e Sy € HQ > -£0, -- TIATT SIATEG o
LN AN e )
E!I qulvmbl,,,lvm — —pHE Il,_‘qu y — —
\
_ zozy //X A N _
oY X S@Aﬂw cd |||mm©L_ -s0Q— -- TIATT IOAT MOANIM
£0Z¥
mmﬁw 98 ¢ mmmu 90§ —-- TIATT 00N

‘g V¥dayd d9 TTIIM SHTOIHIA ONILOVAWI ANV QILOVAWI IHL 0 SIVW dNOINOD ANV
'aTINSYIW d9 TIVHS NOISNWINI JOI¥ILXd “ANIT FIONTYTITY FTOIHAA QIWYIJIIANN
NY¥ OL JAILVIIY AIANSYIW d9 TTIM NOISOAUINI INIWIYYIWOD INVANIDDO WNAWIXVYW

10600402



INTERIOR AND EXTERIOR DIMENSIONS, #5

VEHICLE Volare DATE 6/17/77
D.S. NO. 524 PROJ. TEST NO. 3976 Test #5
Vehicle

Dimensions Pre Post Difference
H1 78-1/8 72-5/8 5-1/2
H2 78-1/8 72-3/4 5-3/8
H3 78 73-1/2 4-1/2
H4 76-1/8 73-1/8 3
H5 76-1/4 72-5/8 3-5/8
H6 70-5/8 68-5/8 2
C5 76-7/8 76-1/4 5/8
Cé 72-3/8 72 3/8
Bl 76~1/4 68-5/8 7-5/8
B2 76-3/8 67-3/4 8-5/8
B3 76-1/4 67 9-1/4
B4 75-3/4 66-5/8 9-1/8
BS 75-3/4 66-3/4 9
B6 70-7/8 66-1/2 4-3/8

22



INTERIOR AND EXTERIOR DIMENSIONS, #5

VEHICLE Volare DATE 6/17/77

D.S. NO. 524 PROJ. TEST NO. 3976, Test #5
Vehicle

Dimensions Pre Post Difference
El 76-7/8 71 5-7/8
E2 77 70-1/2 6-1/2
E3 77-3/8 70-1/2 6-7/8
E4 76-3/8 69-5/8 6-3/4
E5 76 69-5/8 3-3/8
E6 71-7/8 70-1/2 1-3/8
Al 61 56-1/8 4-7/8
A2 59-1/4 56-1/4 6
A3 59 56-1/4 2-3/4
A4 59-1/2 58 1-1/2
A5 59~-1/8 58-1/4 7/8

23



TEST

419

DS
NO: 5 VEHICLE: TORINO NO:
RIGHT
[ TD /=
=
( /o
£ 103
5 -4H-E8eE -
& 101} 102 1lo04
L N\ los
’IIIIIII
LEFT
LINEAR
ACCELEROMETERS
[ LONGITUDINAL
[[] LATERAL
[¢] VERTICAL

[j-rRIAxxAL

VEHICLE TRANSDUCER LOCATIONS

~\ IIII; N

— [a]

107

NO. DESCRIPTION OF LOCATION X
101 | Behind Front Bumper X
102 | Engane X
103 | Front Suspension Right Side X
(Unsprung Mass)
104 | Firewall on Vehicle C X
105 | Rocker Panel Inside Car X
106 | Rocker Panel Inside Car X
107 | Vehicle Center Line, Trunk
Floor Right Behind Rear Seat X

Figure 16. Torino Instrumentation.
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TEST DS
NO: 5 VEHICLE: VOLARE NO: 524
201 . 7 FROM
p [[)—BIGHT ’ GROUND
/III/ i IIIII LEVEL
/ 202 X——w
B
g _ - - - & -
& &
fu k 205
’IIIII 7
LEFT
VEHICLE TRANSDUCER LOCATIONS
NO. DESCRIPTION OF LOCATION Y Z
Accelerometers
201 | Center of Door (inside) at
H-Point Height X
202 | birectly Below No. 1
Mounted on Rocker Panel (in-
LINEAR side) X
ACCELEROMETERS 203 | Inside on Rocker Panel Front
Door Area X X
H LONGITUDINAL :
204 | Inside on Rocker Panel Rear
([} LaTERAL Door Area X
[e] VERTICAL 205 | Trunk Floor on Vehicle Center
@TRIAXIAL Line Directly Behind Rear
Seat X
Displacement (String
Potentiometers) (See Note)
4201} Across Front Doors 3 Inches
Above Floor on Door Center
Line
4202 | Above No. 1 at Window Ledge
4203] Across Front Seat Back Be-
tween "B" Pillars

NOTE: If the dummy or any part of the vehicle contacts the string

during impact,

the net effect will be to reduce the amount

of string retracted which could be interpreted errcneously

as less than actual lateral displacement.

High-speed films

should be viewed to determine whether dummy interference has

occurred.

Figure 17. Volare Instrumentation.

25

70400902¢%



INSTRUMENTATION SUMMARY

TEST NO: 5
VEHICLE: Volare
Total No.

Instrument Number of Channels
Vehicle Accelerometers 5 Locations 8
Dummies - Head(3), Chest(3),
Pelvis (2) 2 Locations 16
Load Cells
Strain Gauges
String Potentiometers 3 Locations 3

1) Across front floor above tunnel 3" in front of seat

2) 1Inside across window ledges directly above string pot #1

3) 1Inside above front seat back across the 'B' pillars

No [X]

TOTAL 27
VEHICLE: Torino
Total No.
Instrument Number of Channels
Vehicle Accelerometers 7 Locations 12
Dummies - Head (3), Chest(3),
Femurs (2) 2 Locations 16
Load Cells
Strain Gauges
String Potentiometers
TOTAL 28
Barrier Load Cells: Yes[:] Full Scale: Top Row

Bottom Row

26




VEHICLE Volare TEST DATE 6/17/717
TEST NUMBER 5

MOULDING ABOVE WINDOW

'B' PILLAR

SEAT BACK MEASURED ALONG TOP OF
————— - > SFAT BACK FROM CL OF
DUMMY BODY TO 'B' PILLAR.

RIGHT FOREARM OF DUMMY

CONTACTING SIDE OF DOOR
ARM REST.

RIGHT FRONT DUMMY

\

‘ 4-7/8 SIDE OF HEAD TO 'C'
PILLAR
SEAT BACK 1om MEASURED ALONG TOP OF
plahgliispdhgel ~ - SEAT BACK FROM CL OF

\ DUMMY BODY TO 'C' PILLAR.

RIGHT FOREARM OF DUMMY
CONTACTING SIDE OF DOOR
ARM REST.

oy .

RIGHT REAR DUMMY

Volare Dummy Pre-test No. 5 Positions Relative to Side of the Car.

27



DUMMY INJURY CRITERIA VALUES
CAR 1 - 1975 Ford Torino

Maximum Acceleration ("G")
Head Chest Pelvis
X Y Z R X Y Z R X Y Z R
Dummy (1)]19 [18 |17 |28 |16 5 5 117
Dummy (3) (18 {11 |16 |19 [13 2 4 |13
Dummy
Dummy
Maximum Force - Femur Load (lb)
Right Femur Left Femur
Dummy (1) 379 232
Dummy (3) 129 125
Dummy
Dummy
Maximum Force - Seat Belts Loads (lb)
Shoulder Strap Lap Strap Lap Strap
Upper Belt Load Right Belt Load Left Belt Load
Dummy (1) == == --
Dummy (3) == -= ==
Dummy
Dummy
Severity
Head Injury Criteria* Index
Ave. Acc.
(G)
HIC £y (sec) jt, (sec) | ) to tyly g | Chest
Dummy (1) 58 .086 .196 12 92 33
Dummy (3) 59 117 .200 14 78 23
Dummy
Dummy

*As defined in FMVSS No.

208.

28




DUMMY INJURY CRITERIA VALUES
CAR 2 - 1976 Plymouth Volare

Maximum Acceleration ("G")
Head Chest Pelvis
X Y Z R X Y 2 R X Y Z R
Dummy (3)[97 | 36 | 48 114 58 |11 {59 {14 |66 [-- |67
Dummy (6)[27 | 84 | 28 87 24 825 |12 |37 |-- [37
Dummy
Dummy
Maximum Force - Femur Load (1lb)
Right Femur Left Femur
Dummy (3) == -
Dummy (6) -— -—
Dummy
Dummy
Maximum Force - Seat Belts Loads (lb)
Shoulder Strap Lap Strap Lap Strap
Upper Belt Load Right Belt Load Left Belt Load
Dummy (3) - - -—
Dummy (6) -- -= -
Dumnmy
Dummy
Severity
Head Injury Criteria* Index
Ave. Acc.
(G)
HIC tl (sec) t2 (sec) tl to t2 Head Chest
Dummy (3) 123 111 .114 71 280 177
Dummy (6) 177 .073 .079 61 222 73
Dummy
Dummy

*As defined in FMVSS No. 208.

29




TASK 3, TEST 5

CAR 1 - 1975 TORINO VEHICLE DATA

NOTE:

All data is filtered at 100
Hz (Class 60, SAE J211).
See Figure 16 for location
of transducers.

30
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TASK 3, TEST 5

1975 TORINO DUMMY DATA

FILTER LOCATION

CHANNEL CLASS IDENTIFICATION

Left Right

Front Front
HEAD ACCELERATION 1000 511 513
CHEST ACCELERATION 180 1101 1103
FEMUR FORCE 600 2111 2131
2113 2133

35



IR S i

DATE
06-17-

o1

u

176 200 226 260

T e

180

——

126

100
TIME - MSEC

5

0
9- X4

g~

01-

T

0 - AW

0
9- 2

Q-

ol-

36



081777

|
L(6)

O
N g

e
WO
ettt

—

176 200 225 250

150

126

LBCEI{BN

100

oe¥E SUBEE"

or

Se

oe

82

02
9 - ¥y

1

o1

25

w
©0

TIME - MSEC

37



176 200 226 260

aulr w
i .F./ MJ. =

——

38

N/
[
1

TIME - MSEC

5 105 126 160

FI %TER
e
|~

0

w
| o 2t
T~

77 31
T

26

(=3

08
w

g 0 s 0I- 91~ 02- 9 0 8- 01- 9 0 8- 01- 02 81 o0l 9 0 001
9 - Xu 9 - 4d 9~ 28 9 -3y

"0



© o
B £
= =
& R g 8
; 'S |3
i~ 0
nwunu ru - - \fb
>z >x e~
P o e -
£=¥ £S5
e b nw e = mw
lc ]
-3 w -
= _ [&= o= — |8
: b -
it \ﬁmﬂmﬂ et
] _5 & w0
-0 -0
-, i
- J— -
Y9t [T
I — Ir}
o~ o~
™~ = —
el 0 e — 10
[ <ol Lot o
e\ al
© © 1
=1 o
— \%u o
00r 00€ 002 001 0 001~ 002- 00€- OOY- 00* 00€ 002 001 0 001- 002~ 00€E- OOF-

s81 - 14 S$87 - ¥d

TIME - HMSEC
39



280

o s

m

I

L

0o2ffEr TAREt  CRIE™ TR T

o
-

g- 01- SI-

g- 01- 02 a1

o1
9- W

1

TIME - MSEC

40



RX - 6
0

-16 -10

RY - G
o 5

-5

AZ - G
0

81 AR - G
§0 100 O 5 10 16

oA

77 SIETER  LOCHIE8" I8R).BPs) ¢V
TORING

T~

AN Bl

100 1256 160
TIME - MBEC

41

4 /'\\\
/ \
// LA
o 150175200225

250



082577

{5)

©.J
zO0

o bue
[ 4
W
oo e

LOCQI;?N

08”7577 1860°°

00¥ 00€ 002 o001

126 150 173“566"5?3“250

ME - MSEC

1
TI

w0
N

jo

sg7 - 4

0 001~ 00Z- 00E- 0O¥-

o
o
o~
=
0 0
g 4
- o
© o
o
ZOO - rm
>z
P bt -~
waces
——
&
ey
-3 W
— 0
| e —2"
N e
a3 '
o©
w
ur 1 8=
ey o
—
= 0
-0
-0
—_0
[Tt
)
~
wh
— 0
- L N
8
_Jo

00r* 00€ 002 007
s87 - ¥d

0 001- 002- 00E- 0O¥-

42



TASK 3, TEST 5

CAR 2 - 1976 VOLARE VEHICLE DATA

NOTE:

All data is filtered at 100
Hz (Class 60, SAE J211).
See Figure 17 for location
of transducers.
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See note on page 25.
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TASK 3, TEST 5

1976 VOLARE DUMMY DATA

FILTER LOCATION
CHANNEL CLASS IDENTIFICATION
Right Right
Front Rear
HEAD ACCELERATION 1000 523 526
CHEST ACCELERATION 180 1203 1206
PELVIC ACCELERATION 180 1603 1606
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