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1.0 INTRODUCTION

A series of 18 full-scale car crash tests were conduct&dkpri— "
marily to evaluate the performance of four advanced restraint sys-~
tems that were structurally intey.ated into the Volvo 244. These
tests were split into two phases; Phase A consisted of car-to-car
and car-to-barrier impact tests using only the Volvo 244's with
the advanced restraints installed while the Phase B impact test
configurations were car-to-car using Volvo 244's with Ford Torinos
serving as bullet vehicles. As an additional effort, the Ford
Torinos were tested with instrumented dummies restrained by stan-
dard and slightly modified three-point belt systems. This report
presents the data from the Torino tests which were entitled Phase
C of the test series.

Three variations of the standard Ford Torino belt systems |
were tested and the designation applied to each restraint system
was:

® Standard 3-point belt system
® Standard 3-point belt system with web lockers

® Standard 3-point belt system with web lockers and force
limiters

® Standard 3-point belt system with web lockers and tear
webbing.

The standard restraint systems, the web locking mechanisms, and
tear webbing were supplied by Allied Chemical, the OEM for the re-
straint systems in the Ford Torinos used for these tests. Also,
each standard 3-point belt system was furnished with polyester web-
bing instead of the nylon webbing originally supplied.

With the exception ¢f a mounting bracket on the B-pillar for
the web locking mechanism, the Ford Torinos were not modified in
any manner.
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3.0 TEST DATA
3.1 TEST NUMBER 8

The impact conditions for Test 8 were:

Configuration Closing

Torino-to=-Volvo ‘15;6 mph
Head-on

and the restraint system configuration was:

Occupant Vehicle A Vehicle B
Left Front Standard 3-Point RSV Driver Airbag
Belt ,

Right Front Standard 3-Point RSV Passenger Airbag
Belt

For this test, Vehicle A was a 1975 Ford Torino and Vehicle
B was a 1976 Volvo 244. No structural modifications were made
to the Torino.

The results of Test 8 are summarized in the following tables: .
Table 3-1 - Summary of Vehicle Data (Test 8)
Table 3-2

Injury Criteria Summary (Test 8)

Table 3-3 - Summary of Restraint System Data (Test 8)

Table 3-4 Occupant Response Data (Test 8)

which are followed by Figure 3-1 defining vehicle accelerometer
locations. The plotted data from the test are presented after
this figure, and following the data plcts are photos showing the
before and after conditions of the venicles and restraint systems.



TABLE 3-1. SUMMARY OF VEHICLE DATA (TEST 8)

PARAMETER

VEHICLE A

VEHICLE B

TEST NUMBER ANL DATE

Test 8/February 10, 1977

TEST VEHICLE Torino volvo
DYNAMIC SCIENCE NUMBER 417 439
TEST WEIGHT (1b) 4632 3263
IMPACT VELOCITY (mph) 38.46 38.46
VELOCITY CHANGE (mph) | 32.8 D) 46.51)
PEAK ACCELERATION (G @ msec)

LOCATION 1 42.9 @ 70 50.6 @ 61

LOCATION 2 49.3 @ 59 62.2 @ 60
MAXIMUM STATIC CRUSH (in.)

LEFT 19.0 35.0

CENTER 33.0 37.5

RIGHT 19.0 29.0

(1) Calculated, based on conservation of momentum and a
coefficient of restitution of .03.

3-2




TABLE 3-2. INJURY CRITERIA SUMMARY (TEST 8)

VEHICLE A - BELT CAR (TORINO)

OCCUPANT POSITION LEFT FRONT RIGHT FRONT
STANDARD STANDARD
RESTRAINT SYSTEM 3-POINT BELT 3-POINT BELT
HIC 1496 1285
neap 6 (1) @ msec 111.8 @ 108 111.6 @ 107
CSI 608 350
cHesT 61 @ msec 57.1 @ 89 38.7 @ 82
FEMUR LOAD (1b){2) LEFT RIGHT LEFT RIGHT
NA NA NA NA

(1) 3 msec clip.
(2) No femur loads measured.

TABLE 3-3. SUMMARY OF RESTRAINT SYSTEM DATA (TEST 8)

VEHICLE A - BELT CAR (TORINO)

Left Front Occupant

Peak Shoulder Belt Load 1lb @ msec

Peak Lap Belt Load 1b @ msec

1890 @ 92
1470 @ 79

Right Front Occupant

Peak Shoulder Belt Load 1b @ msec

Peak Lap Belt Load 1b @ msec

2047 @ 104 (1)
(2)

(1) Transducer ?ai}grg > 105 mgég,
(2) Transducer Failure > 88 msec.

3~3




TABLE 3-4. OCCUPANT RESPONSE DATA SUMMARY (TEST 8)

VEHICLE A - BELT CAR (TORINO)
LEFT FRONT RIGHT FRONT
OCCUPANT OCCUPANT
MAX VALUE | T MAX VALUE T
(g) MSEC (g) MSEC
HEAD
X 114.5 109 211.3 103
Y 38.4 109 84.0 103
z 61.2 97 125.0 103
R 111.8 108 111.6 107
HIC 1496 @ 89-118 1285 @ 102-109
CHEST
X 61.0 87 38.4 85
Y 12.4 92 17.7 121
z 23.1 107 24.8 121
R s7.1 89 38.7 82
SI 608 @ 200 350 @ 200
MAX VALUE T MAX VALUE T
(1b) MSEC (1b) MSEC
FEMURs (2)
LF NA NA
RT NA NA

(1) 3 msec clip, components not clipped.
{(2) No femur loads measured.

3-4
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Figure 3-2. Pre-test Vehicle Configuration - Test 8.

Figure 3-3. Post-test Vehicle Configuration ~ Test 8.




Figure 3-4. Pre~test Standard 3-Point Belt,
Left Front - Test 8.

Figure 3-5. Post-test Standard 3-Point Belt,
Left Front - Test 8.
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Figure 3-6.

Figure 3-7.

Pre~test Standard 3-Point Belt,
Right Front - Test 8.

Post-test Standard .~Point Belt,
Right Front - Test 3.
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TEST NUMBER 9

The impact conditions for Test 9 were:

Configuration Closing Speed
Torino-to-Volvo 78.6 mph
Head-on

and the restraint system configuration was:

Occupant Vehicle A , Vehicle B

Left Front Standexrd 3-Peoint Force Limited Airbelt
Belt with Web '

Lockers

Right Front Standard 3-Point ‘Force Limited 2-Inch
Belt with Web Belt
Lockers

For this test, Vehicle A was a 1975 Ford Torino and Vehicle
B was a 1976 Volvo 244. No structural modifications were made
to the Torino.

The results of Test 9 are summarized in the following tables:
Table 3-5 - Summary of Vehicle Data (Test 9)

Table 3-6

Injury Criteria Summary (Test 9)
Table 3-7 - Summary of Restraint System Data (Test 9)
Table 3-8 - Occupant Response Data (Test 9)

which are followed by Figure 3-8 defining vehicle accelerometer
locations. The plotted data from the test are presented after
this figure, and following the data plots are photos showing the
before and after conditions of the vehicles and restraint systems.



TABLE 3-5. SUMMARY OF VEHICLE LDATA (TEST 9)

PARAMETER VEHICLE A | VEHICLE E
TEST NUMBER AND DATE Test 9/February 23, 1977
TEST VEHICLE | Torino Volvo
DYNAMIC SCIENCE NUMBER 418 429
TEST WEIGHT (1b) - 4570 3257
TMPACT VELOCITY (mph) 39.3 39,3
VELOCITY CHANGE (mph) 35.6 (1) 49.9

PEAK ACCELERATION (G € msec)

LOCATION 1 47.7 @ 73 64.5 @ 57

LOCATION 2 44.6 @ 65 72.8 @ 58

MAXIMUM STATIC CRUSH (in.)

LEFT 23.0 38.0
CENTER 30.0 35.5
RIGHT 17.0 35.0

(1) Calculated, based on conservation of momentum and a
coefficient of restitution of .087.
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TABLE 3-6. INJURY CRITERIA SUMMARY (TEST 9)

VEHICLE A - BELT CAR (TORINO)

aie N

. OCCUPANT POSITION LEFT FRONT |  RIGHT FRONT
| | | 3-pornT BELT |
HIC 908
neaD G1) @ msec 75.8 @ 109 56.4 @ 113
cs1 421 321
cuesT 61! @ msec 44.4 @ 100 35.9 @ 79
FEMUR LOAD (1b){?} | LEFT | RIGHT LEFT | RIGHT
NA NA NA NA

(1) 3 msec clip.
(2) No femur loads measured.

TABLE 3-7. SUMMARY OF RESTRAINT SYSTEM DATA (TEST 9)

VEHICLE A - BELT CAR (TORINO)

Left Front Occupant

Peak Lap Belt Load

394 @ 78

Peak Shoulder Belt Load 1lb @ msec | ' 2043 @ 94
Peak Lap Belt Load lb @ msecr 505 @ 72
Peak Vertical Belt Load 1b @ msec 65 @ 83
Right Front Occupant

Peak Shoulder Belt Load 1b @ msec 2840 @ 96




TABLE 3~8. OCCUPANT RESPONSE DATA SUMMARY (TEST 9)

VEHICLE A - BELT CAR (TORINO)
LEFT FRONT | RIGHT FRONT
OCCUPANT OCCUPANT
MAX VALUE T MAX VALUE T
(g) MSEC (g) MSEC
HEAD
X 66.7 109 28.0 126
Y 33.5 110 31.8 116
2 79.1 96 50.9 94
R 5.8 109 56.4 113
HIC | 908 @ 79-124 814 @ 79-138
CHEST
X 18.1 92 35.3 80
Y 40.2 97 28.1 109
p 26.7 106 20.1 115
R 44.4 100 35.9 79
ST 421 @ 200 321 @ 200
MAX VALUE T MAX VALUE T
(1b) MSEC (1b) MSEC
FEMURs (2)
LF NA NA
RT NA NA

(1) 3 msec clip, components not clipped.
(2) No femur loads measured.
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VEHICLE A ACCELEROMETER LOCATIONS AND COORDINATES
NO, DESCRIPTION OF LOCATION X Y Z
1 Left Floor Pan near B-Pillar X X
2 Right Floor Pan near B-Pillar X X
3 Left Firewall on CL of Dxiiver's <
Seat '
4 Right Firewall on CL of X
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9 Engine Block X X X
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Figure 3-8. Vehicle Accelerometer Locations - Test 9.




v v
U S S

S S

DUEVRUNER ISR R

T ...+- [N S

E ?ill'sqtm-l: P . o et

P el SRTETEIRT

I

.

. LEFT FRONT OCCUPANT

"HEAD XYZ ACCELERATION
HEAD RESULTANT ACCELERATION

- LEFT FRONT OCCUPANT

| 8
o

g

i &

' TORINO BELT CAR




S B
o * - b s

T

TORINO BELT CAR

TEST 9

LEFT FRONT OCCUPANT

CHEST XYZ ACCELERA!

TORINO BELT CAR
LEFT FRONT OCCUPANT

1

CHEST RESULTANT ACCELERATION
~; |

R S

it
i

b e e

!
L.

t
-
P
4

.
'
1

P,

1

v
P
i

|
o

v
-

ME: 4 M

t
i
: 1 i : o
[RE P I - im b e

- e e Q
e e i T A e t—t
- . « . - i : - Ny
.- et L e oo w .+,. .
! N i . I 1= e
- —+ . - - - - M - 4 1.%1 —emm
o ol IS S - ] i w

D b

I SO

R o

i Sm— _
© R * w

L]
d | v
- pd—=:

e .

om]

T N
! : .
» B e TR r-.._v .

3-27




i A N R I N
S S IR Al SASNSR SRS S B m e R S
Ewarhs i S s O S A SRS S K~ ml JAbSS SNV UL TGI8
P SR S m T T T
m m.ler..lé s . Bl - . s e
g — - ; | 5 s N
: m - 1 » .w P JE -
Fo mmm; B S - Sl §8p . f oo
o m m,mw!w.»w, % s mm 1 I #
s batams : ST SN A ' P ek N - _ o g - ;
] @ @erTo e : Bgas | 0 71ITo] Tl
,MQWT,W-..}L:&:, y 4 — T G.QWTE‘ w J. — .
.:Tnmm B S AR __T_..u ; _ & _
B a S o~ o - len
Hm m m . - ; ”.; . @.. e - - -3 m m M.m . - - - “le .- 1 m
1 "R B Treo 4 R o mn
Doem i 408 N - . } : H R -m " * _—
Rt * N - . b N N - k 4 - M
_ T = T PPN DA — T
B D e aips & Bkl 3 g o 1 “ -
w Az — e & =
ul > )1 & o
; A 1. * . : . .
M B Nilg RN R N -
< - m b b o 1 :
@y b A . S o S b
. ; . = , .
e e e = T
© _M m : i a H N N
— . . 4 - i . - 4 .
w | o L m P
v Y T ™ me
08 Ojv i 08 L or 09
18 -ingMiH ._ SRR S 1

3-28



\
!
+
i
.
1
-

CHEST RESULTANT ACCELERATION
—
.

CHEST XYZ ACCELERATION

i .- - .4

!
i
9

' | TORINO BELT CAR

|
v

i o
T T T
R B

TEST ©

RIGHT FRONT OCCUPANT

120

TORINO BELT CAR
RIGHT FRONT OCCUPANT
120

C

-
3
o

- — -

3-29

_1._. - ,,v,ﬂ -

- B0
TIME < MS|

’

A=

O AU IS

e ey

HX,f |

B0

'




o

b

44

<

S D N A

a3

e B e

L L

S U .

o

TORINC BELT CAR

"LEFT FRONT OCCUPANT

P -

-JLEFT FRONT OCCUPANT |}
"[SHOULDER BELT LOAD
LAP BELT LOAD

ohead

-4

s

B -

“1=-TORINO BELT CAR

I - .

—

e N
p— oy

b ) —

! -

R

30

3




1 T 1 rit ;
Ly N | Lo ! T i1
IR ! e R ; il L P A L
P H i i | i N L
- A ] i =
A R 1 ! 1] ¥

H i P v . M ¥ i

S R 5ol T

4 . H
il H [21] i { .

R B m..w ; NN
Pl : B4 ] JIRNR IR I
. m.wnu,A 1t e w
4 L i I i
ib m M 1 g T * ¢
— HE e RS
1 Bm J { i BEEEN
i i RN BRERE
oga ST D Saan
B b BB it
AEHETT
R E A B
r%\A»,!nﬂ 1N 4+ r + ; P T U S taed
H 4 ] i H
T v v ¢ f T v
“ i
! i BEREe
: } ;
] 1 RN
, i B
: .

—t

.

~=77 @ 79 min

T +65 @ 83 max’

A S e e
i : i
RS U AU R - L
y ¥
e 4in 3

IRESER-AAS LEDEN :
uu‘ y Hlm“ NN

32

3




maas
i 1 T
. ¥ ¢
. i
L st m
, 58 4
: Ed
—+—+4 SES
i ®gg
T P
1 Msan
; JDENGR TI@ ]
e 11 W
SN SNSMEE
4 1 (.Ts

3-32




-t ate - ..l..iﬁ

i

(3

;

9

P

; TORINO BELT CAR LEFT
. B-PILLAR VELOCITY

~ LOCATION 1

" TEST

O S et




, o e
code b R S DS S S
g s — B m—
T S 0 SRREE RS £ R et Rttt
2 J SR I S SRS & St Sty SR
e el L T e et B e T
EUUSTERNNS {8 B - BECeS EE Bl Sl N | Rl 2
T b § i - i Sl T 1 LU :
2 L 9mmum_ - ——— e
t mm ) m S SURIN: I SR S & B -fev e
i — e 1 »
. N ISR R S
M L R . ..)“ . 10O uy
| “ IR A R i vo i
: ; . - ” 1+
1 b 3 e
ey N
> e
a — T
; (R
SURES SRR DESEN R
i T

b~ -

————
e — ———

-
g

334




.. < + o 4
+ HER 2 et ¥ ' 4 vt S T :
AN 1 i ! i j i 1 Ty T i1 {
[ I T T T ey Tt =t T M
—— bdnd i 4 " bt : !
N N i 2 DS by R
s P i i
T T 7 . T 1 T ’ R P
K . ! ' ! L : 1 ! i H i Pt T 1 :
[T 7 H } : 7 +-OF Ty H 1 T M "
i ¢ : : i i i tig beog i ¢ n i
HIREE I o ! L [ : Lt
Lo H
R T L | IR ' [
R $ Pl . i M
H b 4 ; 3 ! ;
H :
i
‘(aﬂ;.wcb‘:ln.* 1
B }
e = -

-
i
i

E O
i

" TORINO BELT CAR LEFT

FIREWALL ACCELERATION .

1 4 ","L:: -

)

:‘ i TR
TEST 9

li
-
1
v

TORINO BELT CAR LEFT
FIREWALL VELOCITY

S (S S A A

-

o
T

i
L

1
T

MSEC.

S R
i

O NS aY o

i

[

RATED VELOCITY DATA 17T

3

T TS

T

mENERSSS

1 -

+INTEG

i
i

=

T

ANV

ALID > 93

4o . .
—tr e
xo n.k.fmf.!l.l.&rl L e . wl+ .v @ =t ...
I IS DR S A . —
i _ XA ;
¥ ey H ¥

3-35



T

jﬂlvh

_JFIREWALL X VELOCITY

- lrocarIoN 4

(e a

i

‘
!
-
P
!
=
K
i

INTEGRATED VELOCITY LATA -

INVALID > 65 MSEC

i
3
i

i
i
e
%
Y

r.éill
|

X

e ap— 1

-

TR
[ v

pwwwwgww;
|

"

SVAN U SO

H

oY



-

{CROSSMEMBER XYZ

Py
b4

' +TORINO BELT CAR FRONT

| “TEST 9

ACCELERATION LOCATION 9

“TEST 9

LOCATION 10

7~ TORINO BELT CAR ENGINE

417" XYZ ACCELERATION

|
B

3-37



i
2

“TEST 9
70

I-

RINC BELT CAR REAR

AXLE XYZ ACCELERATION

"LOCATION 11

i
H

Ol AR A

¥
i

i

b oed i

i
¢
i

i

i

VSRR

SEE
—

e

I

3-38






Figure 3-11. P ¢ Standard Belt With Web
kers, Left Front - Test 9.

B,

Belt With Web
9.

Figure 3-12.







3.3 TEST NUMBER 10

The impact conditions for Test 10 were:

Configuration Closing Speed
Torino-to-Volvo 60.5fﬁph
Right Oblique
(30°)*

and the restraint system configuration was:

Occupant Vehicle A Vehicle B

Left Front = Standard 3-Point RSV Driver Airbag
Belt

Right Front Standard 3-Point RSV Passenger Airbag
Belt

For this test, Vehicle A was a 1975 Ford Torinoc and Vehicle
B was a 1976 Volve 244. No structural modifications were made

to the Torino.

The results of Test 10 are summarized in the following tables:

Table 3-9 - Summary of Vehicle Data (Test 10)

Table 3-10 - Injury Criteria Summary (Test 10)
Table 3-11 - Summary of Restraint System Data (Test 10)
Table 3-12 - Occupant Response Data (Test 10)

waich are followed by Figure 3-15 defining vehicle accelerometer
locations. The plotted data from the test are presented after
this figure, and following the data plots are photos showing the
before and after conditions of the vehicles and restraint systems.

*Major resultant acceleration vector 30° to centerline of target
vehicle.
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TABLE 3-9. SUMMARY OF VEHICLE DATA (TEST 10)

. PARAMETER VEHICLE A | VEHICLE B
TEST NUMBER AND DATE Test 10/March 3, 1977

. | TEST VEHICLE Torino Velvo
DYNAMIC SCIENCE NUMBER 479 438
TEST WEIGHT (1lb) 4725 3244
IMPACT VELOCITY (mph) 60.5 0
VELOCITY CHANGE (mph) 25.6 34,91

PEAK ACCELERATION (G @ msec)

LOCATION 1 (2) 39.0 @ 74

LOCATION 2 20.2 @ 43 27.4 @ 20

MAXIMUM STATIC CRUSH (in.)

LEFT 18.0 11.6
CENTER 21.0 12.5
RIGHT 3.0 13.9

(1) Velocity change calculated using average of resultant
velocity vector (VR) data for compartment accelerom-
eter locations. - '

(2) Transducer failure, y-axis accelerometer data not
valid.
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TABLE 3-10. INJURY CRITERIA SUM

VEHICLE A - BELT CAR (TORINO)

RIGHT FRONT

OCCUPANT POSITION LEFT FRONT
STANDARD 'STANDARD
RESTRAINT SYSTEM 3-POINT BELT 3-POINT BELT
HIC 243 138
HeAD ¢ (1) @ msec 34.7 @ 119 28.9 @ 97
csI (2) 81
cuesT ¢ @ msec 2y 21.5 @ 103
FEMUR LOAD (lb) (3) | LEFT RIGHT LEFT RIGHT
NA NA NA NA

(1) 3 msec clip.

(2) Transducer failure.
(3) No femur loads measured.

TABLE 3-11. SUMMARY OF RESTRAINT SYSTEM DATA (TEST 10)

VEHICLE A - BELT CAR (TORINO)

Left Front Occupant

Peak Shoulder Belt Load 1b @ msec 1065 @ 110
Peak Lap Belt Load 1b @ msec 428 @ 90

Peak Vertical Belt Load 1b @ msec 783 @ 108
Right Front Occupant

Peak Shoulder Belt Load 1b @ msec 2,2 @ 45

Peak Lap Belt Load 1b @ msec 1129 @ 110
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TABLE 3-12. OCCUPANT RESPONSE DATA SUMMARY (fEST 10)

VEHICLE A - BELT CAR (TORINO)

LEFT FRONT RIGHT FRONT
OCCUPANT OCCUPANT
MAX VALUE T MAX VALUE -
(9) MSEC (9) MSEC
HEAD
A 35.4 137 15.4 135
¥ 12.4 124 11.7 141
Z 31.9 110 40.7 87
R 34,7 119 28.9 97
HIC | 243 @ 88-154 138 @ 76-157
CHEST |
X 24.5 112 20.3 105
Y 5.4 82 7.3 109
: (2) 8.9 94
R w rs | 103
- A 81 @ 200
MAX VALUE T MAX VALUE -
(1b) MSEC (1b) MSEC
FEMURS (3)
LF NA -
RT NA —

(1) 3 msec clip, components not clipped.
(2) Transducer failure.
(3) No femur loads measured.
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VEHICLE A ACCELEROMETER LOCATIONS AND COORDINATES
NO. DESCRIPTION OF LOCATION X Y Z
1l Left Floor Pan near B-Pillar X X
2 Right Floor Pan near B-Pillar X X
3 Left Firewall on CL of Driver's X
Seat
4 Right Firewall on CL of X
Passenger's Seat
9 Engine Block X X X
10 Front Crossmember X X X
11 Rear Axle X X X
Figure 3-15. Vehicle Accelerometer Locations - Test 10.
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Figure 3-16. Pre-test Vehicle Configuration - Test 10.

Figure 3-17. Post-test Vehicle Configuration - Test 10.
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Figure 3-18. Pre-test Standard 3-Point Belt, Left ‘
Front - Test 10.

Figure 3-19. Post-test Standard 3-Foint Belt, Left
Front - Test 10.
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3.4 TEST NUMBER 11

The impact conditions for Test 11 were:

Configuration Closing Speed
Torino~-to-Volvo 59.5 mph
Left Oblique
(30°)*

and the restraint system configuration was:

Occupant Vehicle A Vehicle B

Left Front Standard 3-Point Force Limited Airbelt
Belt with Web
Lockers

Right Front Standard 3~-Point Force Limited 2-Inch

Belt with Web Belt
Lockers

For this test, Vehicle A was a 1975 Ford Torino and Vehicle
B was a 1976 Volvo 244. No structural modifications were made
to the Torino.

The results of Test 11 are summarized in the following tables:
Table 3-13 - Summary of Vehicle Data (Test 11)

Table 3-14

Injury Criteria Summary (Test 11)

Table 3-15 - Summary of Restraint System Data (Test 11)

Table 3-16 Cccupant Response Data (Test 11)

which are followed by Figure 3-22 defining vehicle accelerometer
locations. The plotted data from the test are presented after
this figure, and following the data plots are photos showing the
before and after conditions of the vehicles and restraint systems.

*Major resultant acceleration vector 30° to centerline of target
vehicle.
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TABLE 3-13. SUMMARY OF VEHICLE DATA (TEST 11)

PARAMETER

VEHICLE A |

VEHICLE B

' TEST NUMBER AND DATE

Test 11/March 11, 1977

TEST VEHICLE Torino Volvo
DYNAMIC SCIENCE NUMBER 486 428
TEST WEIGHT (1lb) 4698 3214
IMPACT VELOCITY (mph) 59.5 0
VELOCITY CHANGE (mph) 26.7 35,1\
PEAK ACCELERATION (G @ msec)

LOCATION 1 25.9 @ 103 41.0 @ 65

LOCATION 2 3.1 @ 194 41.8 @ 76
MAXIMUM STATIC CRUSH (in.)

LEFT 11.0 49.0

CENTER 27.0 21.5

RIGHT 18.0 9.0

(1) Velocity change found by using avérage of resultant
velocity vector (VR) data for compartment accelerom-

eter locations.
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TABLE 3-14. INJURY CRITERIA SUMMARY (TEST 11)

VEHICLE A - BELT CAR (TORINO)

OCCUPANT POSITION

LEFT FRONT

RIGHT FRONT

RESTRAINT SYSTEM

“STANDARD
3-POINT BELT
W/WEB LOCKERS

STANDARD
3-POINT BELT
W/WEB_LOCKERS

HIC 142 258
HEAD G 1) @ msec 25.2 @ 116 32.2 @ 133
CSI 104 110
cuesT ¢ @ msec 22.8 @ 110 22,2 @ 133
FEMUR LOAD (1b) (2) | LEFT RIGHT LEFT RIGHT
NA NA NA NA

Kl) 3 msec clip.

(2) No femur loads measured.

TABLE 3-15. SUMMARY OF RESTRAINT SYSTEM DATA (TEST 11)

VEHICLE A - BELT CAR (TORINO)

Left Front Occupant

Peak Shoulder Belt Load 1b @ msec 1589 € 110
Peak Lap Belt Load 1b @ msec 594 @ 98
Peak Vertical Belt Load 1b @ msec 165 @ 108
Right Front Occupant

Peak Shoulder Belt Load 1lb @ msec 1522 @ 115
Peak Lap Belt Load 1b @ msec 254 @ 104
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TABLE 3-16. OCCUPANT RESPONSE DATA SUMMARY (TEST 11)

VEHICLE A - BELT CAR (TORINO)

LEFT FRONT RIGHT FRONT
OCCUPANT OCCUPANT
MAX VALUE T MAX VALUE T
(9) MSEC (g) MSEC
HEAD
X 22.9 136 29.8 136
Y 12.7 161 16.9 135
Z 22.5 113 26.9 117
R 25.2 116 32.2 133
HIC 142 @ 69-200 258 @ 88-165
CHEST
X 22.8 108 20.7 104
Y 9.6 126 17.2 134
z 12.2 133 13.9 137
R 228 110 22.2 133
SI 104 @ 200 110 @ 200
MAX VALUE T MAX VALUE T
(1b) MSEC (1b) MSEC
FEMURs (2)
LF NA NA
RT NA NA

(1) 3 msec clip, components not clipped.
(2) No femur loads measured.
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Figure 3-22. Vehicle Accelerometer Locations - Test 11.
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Figure 3-23. Pre~test Vehicle Configuration - Test 11.

Figure 3-24. Post-test Vehicle Configuration - Test 11.




Figure 3-25. Pre-test Standard 3-Point Belt With "'
Web Lockers, Left Front - Test 1ll. T

Figure 3-26. Post-test Standard 3-Point Belt With
Web Lockers, Left Front - Test 1l1.
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Figure 3-27. Pre-test Standard 3-Point Belt With
Web Lockers, Right Front - Test 1ll1.

Figure 3-28. Post-test Standard 3-Point Belt With
Web Lockers, Right Front - Test 11.
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3.5 TEST NUMBER 12

The impact conditions for Test 12 were:

Configuration Closing Speed
Torino-to-Volvo 63.3 mph
Right Oblique
(30°)*

and the restraint system configuration was:

Occupant Vehicle A Vehicle B

Left Front Standard 3-Point RSV Driver Airbag
Belt with Web
Lockers

Right Front Standard 3-Point RSV Passenger Airbag

Belt with Web
Lockers

For this test, Vehicle A was a 1975 Ford Torino and Vehicle
B was a 1976 Volvo 244. No structural modifications were made
to the Torino.

The results of Test 12 are summarized in the following
tables:

Table 3-17 - Summary of Vehicle Data (Test 12)

Table 3-18 - Injury Criteria Summary (Test 12)

Table 3-19 - Summary of Restraint System Data (Test 12)
Table 3-20 - Occupant Response Data (Test 12)

which are followed by Figure 3-29 defining vehicle accelerometer
locations. The plotted data from the test are presented after

this figure, and following the data plots are photos showing the
before and after conditions of the vehicles and restraint systems.

*Major resultant acceleration vector 30° to centerline of target
vehicle.




TABLE 3~-17.

SUMMARY OF VEHICLE DATA (TEST 12)

PARAMETER

VEHICLE A

VEHICLE B

TEST NUMBER AND DATE

Test 12/March 17, 1977

- TEST VEHICLE Torino Volvo
DYNAMIC SCIENCE NUMBER 487 436
TEST WEIGHT (1lb) 4690 3230
IMPACT VELOCITY (mph) 63.3 0
VELOCITY CHANGE (mph) 29.5 40.2 (1)
PEAK ACCELERATION (G @ msec)

LOCATION 1 21.3 @ 90 42.1 @ 70

LOCATION 2 25.3 @ 95 36.4 @ 70
MAXIMUM STATIC CRUSH (in.)

LEFT 16.0 8.0

CENTER 24.0 15.5

RIGHT 13.0 46.0

(1) Velocity change found by using avérage of resultant
for compartment accelerom-

velocity vector (VR) data
eter locations.
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TABLE 3-18. INJURY CRITERIA SUMMARY (TEST 12)

VEHICLE A - BELT CAR (TORINO)

OCCUPANT POSITION

LEFT FRONT

RESTRAINT SYSTEM

~ STANDARD

RIGHT FRONT

3-POINT BELT
W/WEB LOCKERS

“STANDARD

3-POINT BELT
W/WEB LOCKERS

HIC 354 488
HEAD G 1) @ msec 47.9 @ 114 55.5 @ 134
cSI 180 198
cuesT 61 @ msec 29.5 @ 100 29.0 @ 93
FEMUR LOAD (1b)(2) LEFT RIGHT LEFT RIGHT
NA NA NA NA

(1) 3 msec clip.

(2) No femur loads measured.

TABLE 3-19. SUMMARY OF RESTRAINT SYSTEM DATA (TEST 12)

VEHICLE A - BELT CAR (TORINQ)

Left Front Occupant

Peak Shoulder Belt Load 1b @ msec 1223 @ 92
Peak Lap Beit Load 1b @ msec 684 @ 83
Peak Vertical Belt Load 1b @ msec 152 @ 95
Right Front Occupant

Peak Shoulder Belt Load 1b @ msec 1435 @ 117
Peak Lap Belt Load 1b @ msec 1011 @ 97
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TABLE 3-20. OCCUPANT RESPONSE DATA SUMMARY (TEST 12)

VEHICLE A - BELT CAR (TORINO)
LEFT FRONT RIGHT FRONT
OCCUPANT OCCUPANT
MAX VALUE T MAX VALUE T
(g) MSEC (g9) MSEC
HEAD
X 37.4 127 36.5 134
Y 13.9 120 40.8 132
p 39.3 116 36.7 115
R 47.9 114 55.5 132"
HIC 354 @ 85-147 488 @ 83-142
CHEST
X 29.4 96 27.3 87
Y 9.8 111 14.5 135
z 10.9 138 13.3 147
RV 2905 100 29.0 93
ST 180 @ 200 198 @ 200
MAX VALUE T MAX VALUE T
(1b) MSEC (1b) MSEC
FEMURSs (2)
LF NA NA
RT NA NA

(1) 3 msec clip, components not clipped.
(2) No femur loads measured.
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VEHICLE A ACCELEROMETER LOCATIONS AND QQORDINATES
NO. DESCRIPTION OF LOCATION X Y Z
1 Left Floor Pan near B-Pillar X X
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Figure 3-29: Vehicle Accelerometer Locations -~ Test 12.
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*hicle Configuration - Test 12.

1

Figure 3-31.

> Configuration - Test 12.




NO PRE-TEST PHOTO AVAILABLE
SEE FIGURE 3-11 FOR SIMILAR CONDITIONS

Figure 3-32. Pre-test Standard 3-Point Belt With Web
Lockers, Left Front - Tesgt 12.

Figure 3-33. Post-test Standard 3-Point Belt With Web
Lockers, Left Front - Test 12.
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Figure 3-34. Pre-test Standard 3-Point Belt With Web

Lockers, Right Front - Test 12.

Figure 3-35. Post-test Standard 3-Point Belt With
Locxkers, Right Froat - Test 12.

3-104




3.6 TEST NUMBER 13

The impact conditions for Test 13 were:

Configuration Closing Speed
: Torino=-to-Volvo 65.7 mph

Left Oblique

(30°)*

and the restraint system configuration was:

Occupant Vehicle A Vehicle B

Left Front Standard 3-Point RSV Driver Airbag
Belt

Right Front Standard 3-Point RSV Passenger Airbag
Belt

For this test, Vehicle A was a 1975 Ford Torino and Vehicle
B was a 1976 Volvo 244. No structural modifications were made
to tne Torino.

The resuits of Test 13 are summarized in .the following
tables:

Table 3-21 - Summary of Vehicle Data (Test 13)

Table 3-22

Injury Criteria Summary (Test 13)

Table 3-23 Summary of Restraint System Data (Test 13)

Table 3-24 - Occupant Response Data (Test 13)

which are followed by Figure 3-36 defining vehicle accelerometer
locations. The plotted data from the test are presented after
this figure, and following the data plots are photos showing the
before and after conditions of the vehicles and restraint systems.

*Major resultant acceleration vector 30° to centerline of target
vehicle.
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TABLE 3-21. SUMMARY OF VEHICLE DATA (TEST 13)

PARAMETER

VEHICLE A

VEHICLE B

TEST NUMBER AND DATE

Test 13/April 1, 1977

TEST VEHICLE Torino Volvo
DYNAMIC SCIENCE NUMBER 494 437
TEST WEIGHT (1b) 4579 3238
IMPACT VELOCITY (mph) 65.7 0
VELOCITY CHANGE (mph) 33.4 42.5'1)
PEAK ACCELERATION (G @ msec)

LOCATION 1 36.9 @ 88 48.3 @ 63

LOCATION 2 31.6 @ 81 55.5 @ 76
MAXIMUM STATIC CRUSH (in.)

LEFT 11.0 29.0

CENTER 22.0 21.5

RIGHT 18.0 6.0

(1) Velocity change found by using average of resultan:

velocity vector (VR) data for compartment accelercm-

eter locations.




TABLE 3-22. INJURY CRITERIA SUMMARY (TEST 13)

VEHICLE A -~ BELT CAR (TORINO)

OCCUPANT POSITION LEFT FRONT RIGHT FRONT
STANDARD STANDARD
RESTRAINT SYSTEM 3-POINT BELT 3-POINT BELT
HIC 617 609
ueap 61 @ msec 69.3 @ 117 52.7 @ 141
CSI 883 211
cueEsT G @ msec 63.7 @ 103 32.4 @ 110
FEMUR LOAD (1b) (¥) | Lerr | RIGHT LEFT | RIGHT
NA NA NA NA

(1) 3 msec clip.
(2) No femur loads measured.

TABLE 3-23. SUMMARY OF RESTRAINT SYSTEM DATA (TEST 13)

VEHICLE A —VBELT CAR (TORINO)

Left Front Occupant

Peak Shoulder Belt Load 1b @ msec ' 1356 @ 104
Peak Lap Belt Load 1b @ msec 1195 @ 97
Peak Vertical Belt Load 1b @ msec 1033 @ 106

Right Front Occupant

Peak Shoulder Belt Load 1b @ msec 1504 @ 109

Peak Lap Belt Load 1b @ msec 1109 @ 99
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TABLE 3-24. OCCUPANT RESPONSE DATA SUMMARY (TEST 13)

VEHICLE A - BELT CAR (TORINO)
LEFT FRONT : RIGHT FRONT
OCCUPANT OCCUPANT
MAX VALUE T MAX VALUE T
(9) MSEC (g) MSEC
HEAD
X 74.1 116 55.3 123
Y 40.5 117 26.6 137
z 36.4 104  43.5 118
g (1) 69.3 117 52.7 141
HIC 617 @ 98-133 609 @ 86-148
CHEST
X 65.1 99 28.9 104
Y 18.0 144 19.4 112
Z 13.0 96 17.5 92
g (1) 63.7 103 32.4 110
ST 883 @ 200 211 @ 200
MAX VALUE T MAX VALUE T
(1b) MSEC (1b) MSEC
FEMURS (2)
LF NA NA
RT NA NA

(1) 3 msec clip, components not clipped.
(2) No femur loads measured. :
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VEHICLE A ACCELEROMETER LOCATIONS AND COORDINATES
NO. DESCRIPTION OF LOCATION X Y Z
1 Left Floor Pan near B-Pillar X X
2 Right Floor Pan near B-Pillar X X
3 Left Firewall on CL of Driver's X
Seat
4 Right Firewall on CL of, ”
Passenger's Seat =
9 Engine Block X X X
10 Front Crossmember X X X
11 Rear Axle X X X
Figure 3-36. Vehicle Accelerometer Locations Test 13.
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Figure 3-39. Pre-test Standard 3-Point Belt, Left
Front - Test 13.

Figure 3-40. Post-test Standard 3-Point Belt, Left
Front - Test 13.
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Figure 3-41. Pre-test Standard 3-Point Belt, Right
Front - Test 13.

Figure 3-42. Post~test Standard 3-Point Belt, Right
Front - Test 13,
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3.7 TEST NUMBER 14

- The impact conditions for Test 14 were:

Configuration ' Closing Speed

Torino-to-Volvo 66.6 mph
Right Oblique
(30°)*

and the restraint system configuration was:

Occupant. Vehicle A , Vehicle B

Left Front Standard 3-Point Force Limited Airbelt
Belt with Web
Lockers and
Force Limiters

Right Front Standard 3-Point Force Limited 2-Inch
Belt with Web Belt
Lockers and
Force Limiters

For this test, Vehicle A was a 1975 Ford Torino and Vehicle
B was a 1976 Volvo 244. No structural modifications were made
to the Torino.

The results of Test 14 are summarized in the following
tables:

Table 3-25

Summary of Vehicle Data (Test 14)
Table 3-26 - Injury Criteria Summary (Test 14)
Table 3-27

Summary of Restraint System Data (Test 14)
Table 3-28 - Occupant Response Data (Test 14)

which are foilowed by Figure 3-43 defining vehicle accelerometer
locations. The plotted data from the test are presented after
this figure, and following the data plots are photos showing the
before and after conditions of the vehicles and restraint systems.

*Major resultant acceleration vector 30° to centerline of target
vehicle.
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TABLE 3-25. SUMMARY OF VEHICLE DATA (TEST 14)

PARAMETER

VEHICLE A

VEHICLE B

TEST NUMBER AND DATE

Test 14/April 7, 1977

TEST VEHICLE

Torino

Volvo

DYNAMIC SCIENCE NUMBER

491

427

TEST WEIGHT (1lb)

4675

3216

IMPACT VELOCITY (mph) 66.6 0
VELOCITY CHANGE (mph) 31.9 40.5'%)
PEAK ACCELERATION (G @ msec)
LOCATION 1 22.5 @ 87 | 39.5 @ 85
LOCATION 2 | 39.3 @ 87 | 35.6 @ 63
MAXIMUM STATIC CRUSH (in.)
LEFT | 17.0 10.0
CENTER 26.0 30.5
RIGHT 18.0 53.0

(1) Velocity change found by using avérage of resultant
velocity vector (VR) data for compartment accelerom-

eter locations.




TABLE 3-26. INJURY CRITERIA SUMMARY (TEST 14)

VEHICLE A - BELT CAR (TORINO)

OCCUPANT POSITION LEFT FRONT
STRNDARD 3-POINT |

RESTRAINT SYSTEM

HIC
#eaD G 1) @ msec 48.3 @ 124 54,3 @ 123
csI 170 234
cEST 61! @ msec 29.9 @ 89 39.4 @ 107
FEMUR LOAD (1b) (2) | LEPT RIGHT LEFT RIGHT

NA NA NA NA

(1) 3 msec clip.
{(2) No femur loads measured.

TABLE 3-27. SUMMARY OF RESTRAINT SYSTEM DATA (TEST 14)

VEHICLE A - BELT CAR (TORINO)

Left Pront Occupant

Peak Shoulder Belt Load 1b @ msec | 1294 @ 109
Peak Lap Belt Load 1b @ msec 686 @ 89
Peak Vertical Belt Load l1b @ msec 51 @ 67

Right Front Occupant

Peak Shoulder Belt Load 1b @ msec 1305 @ 109

Peak Lap Belt Load




VEHICLE A -

LEFT FRONT . RE NT
OCCUPANT T g
MAX VALUE | . T  MAX V 7;-; -
(g) MSEC | (g)  MSEC
HEAD | |
X 47.5 131 _68.8 | 119
Y 15.0 123 46.1 145
z 45.4 115 58.2 | 117
r(1) 48.3 124 54.3 123 |
HIC 439 @ 88-147 654 @ 89-157
CHEST
X 30.2 100 30.0 107
Y 11.4 104 44.6 128
Z 9.6 149 i6.4 93
R 2909 89 39.4 107
SI 170 @ 200 234 @ 200
MAX VALUE | T MAX VALUE T
(1b) MSEC (1b) MSEC
FEMURS (2)
LF NA NA

RT

NA

KA

(1) 3 msec clip, components not clipped.
(2) No femur loads measured.
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VEHICLE A ACCELEROMETER LOCATIONS AND COORDINATES
NO. DESCRIPTION OF LOCATION X Y Z2
1 Left Floor Pan near B-Pillar X X
2 Right ?loor Pan near B~Pillar X X
3 Left Firewall on CL of Driver's X
Seat
4 Right Firewall on CL of X
Passenger's Seat
9 Engine Block X X X
10 Front Crossmember _ X X X
11 Rear Axle X X X

Figure 3-43. Vehicle Accelerometer Locations - Test 14.
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Figure 3-46. Pre-test Standard 3-Point Belt With Web Lockers
and Force Limiters, Left Front - Test 14.

Figure 3-47. Post-test Standard 3~Point Belt With Web Lockers
and Force Limiters, Left Front - Test 14.
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Figure 3-48. Pre~test Standard 3-Point Belt With Web Lockers
and Force Limiters, Right Front -~ Test 14.

&

| .

Figure 3-49. Post-test Standard 3-Point Belt With Web Lockers
and Porce Limiters, Right Front - Test 14.
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TEST NUMBER 15

The impact conditidns fo:fTestkgs watés_ ;

Configuration ;f~:giGSin

Torino-to-Torino ;, ‘ ~76;2 mph
Head-on ; ~

and the restraint system configuration was:

Occupant Vehicle A ____Vehicle B__

Left Front Standard 3-Point  Standard 3-Point Belt
Belt With Web With Web Lockers and
Lockers and Tear Force Limiters :
Webbing

Right Front Standard 3-Point Standard 3-Point Belt

Belt With Web With Web Lockers ana
Lockers and Tear Force Limiters
Webbing

The vehicles used for this test were both 4-door model 1975
Ford Torinos. No structural modifications were made to either
vehicle.

The results of Test 15 are summarized in the following
tables:

Table 3-29 - Summary of Vehicle Data (Test 15)

Table 3-30 - Injury Criteria Summary (Test 15)
Table 3-31 - Summary of Restraint System Data (Test 15)
Table 3-32 - Occupant Response Data (Test 15)

which are followed by Figure 3-50 defining vehicle accelerometer
locations. The plotted data from the test are presented after
this figure, and following the data plots are photos showing the

before and after conditions of the vehicles and restraint systems.



TABLE 3-29. SUMMARY OF

PARAMETER

TEST NUMBER AND DATE

TEST VEHICLE

DYNAMILIC SCIENCE NUMBER

TEST WEIGHT (1lb)

IMPACT VELOCITY (mph)

VELOCITY CHANGE (mph)

PEAK ACCELERATION (G @ msec)

LOCATION 1 62.8 @ 66 | 30.4 @ 62

LOCATION 2 57.4 @ 62 40.7 @ 61

MAXIMUM STATIC CRUSH (in.)

LEFT 27.0 27.0

CENTER 36.0 37.0

RIGHT 28.0 30.0

(1) Velocity change using integrated velocity data from
location 2 only.




TABLE 3-30.

VEHICLE A - TORINO (WEB

OCCUPANT POSITION

RESTRAINT SYSTEM

HIC

1011

HEAD G(l) @ msec

CSI

75.5 @ 109

520

106.1 @ 110
. s0a

CHEST G(l) @ msec

55.1 @ 92

55.6 @ 115

FEMUR LOAD (1lb) (2)

LEFT RIGHT
NA NA

LEFT RIGHT
NA NA

—

VEHICLE B - TORINO (WEB LOCKERS AND FORCE LIMITERS)

OCCUPANT POSITION

LEFT FRONT

RIGHT FRONT

RESTRAINT SYSTEM

HIC

1799

2154

HEAD G(l) @ msec

128.3 @ 96

127.0 @ 96

CsI

835

952

CHEST G(l) @ msec

79.0 @ 86

78.8 @ 109

FEMUR LOAD (1b)(2)

LEFT RIGHT
NA NA

LEFT RIGHT
NA NA

(1) 3 msec clip.

(2) No femur loads measured.




TABLE 3-31. SUMMARY OF RESTRAINT !

VEHICLE A - (WEB LOCKERS AND

Left Front Occupant

Peak Shoulder Belt Load 1lb @ msec (1)

Peak Lap Belt Load 1b @ msec 827 @ 92

Right Front Occupant

Peak Shoulder Belt Load 1b @ msec 1310 @ 82

Peak Lap Belﬁ Load i1b @ msec 826 @ 77
VEHICLE B - (WEB LOCKERS AND FORCE LIHITERS)

Left Front Occupant

Peak Shoulder Belt Load 1b @ msec 1622 @ 81

Peak Lap Belt Load lb @ msec (2)

Right Front Occupant

Peak Shoulder Belt Load lb @ msec 1816 @ 107

Peak Lap Belt Load 1b @ msec 1588 @ 82

(1) Shoulder Belt Load not measured.

(2) Lap Belt Load not measured.
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~\//1/// 8

A=
N [
g _ _ _ —g 3
& &
% .
/0D
LEFT
VEHICLE A ACCELEROMETER LOCATIONS AND COORDINATES
NO. DESCRIPTION OF LOCATION X Y Z
1 Left Floor Pan near B-Pillar X X.
2 Right Floor Pan near B-Pillar X X
3 Left Firewall on CL cf Driver's X
Seat .
4 Right Firewall on CL of X
Passenger's Seat _
7 Engine Block X X
9 Front Crossmember X X X
11 Rear Axle X X X
. RIGHT Z FROM
7 ) 77 ) GROUND
/” B \\ . LEVEL
 E——— T [l
2 { g o5
e - \ [ - - - ! 4
f 3
- S
/1 -~
ﬂﬂﬁﬂy / U7
LEFT
VEHICLE B ACCELEROMETER LOCATIONS AND CGOORDINATES
NO. DESCRIPTION OF LOCATION X Y Z
1 Left Floor Pan near B-Pillar X X
2 Right Floor Pan near B-Pillar X X
3 Left Firewall on CL of Driver's X
Seat
4 Right Firewall on CL of X
Passenger's Seat
7 Engine Block X X
9 Froat Crossmember X X X
11 Rear Axle X X |

Figure 3-50. Vehicle Accelerometer Locations - Test 15.
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Figure 3-51. Pre-test Vehicle Configuration - Test 15.

Figure 3-52. Post-test Vehicle Configuration - Test 15.




Figure 3-53. Pre-test Standard 3-Point Belt With Web Lockers
and Tear Webbing, Left Front - Test 15.

tandard 3-Point Relt With Web Lockers
shing, Left Front - Test 15.

and Tear Wo
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Pre-test Standard

Figure 3-55.
and Tear Webbing,

Figure 3-56. Post-test
and Tear

3~-Point Belt With Web Lockers
Right Front - Test 15.

Lockers



Figure 3-59. Pre-test Standard 3-Point Belt With Web Lockers
and Force Limiters, Right Front - Test 15.

it 4\‘.\ m “

Figure 3-60. Post-test Standard 3-Point Belt With Web Lockers
and Force Limiters, Right Front - Test 15.

3-181




3.9 TEST NUMBER 16

The impact conditions for Test 16 were:

Configuration Closing Speed
Torino-to~Volvo 60.3 mph
Left Oblique
(45°) *

and the restraint system configuration was:

Occupant Vehicle A Vzhicle B
Left Front Unrestrained RSV Driver Airbag
Right Front Unrestrained RSV Passenger Airbag

For this test, Vehicle A was a 1975 PFord Torino and Vehicle
B was a 1976 Volvo 244. No structural modifications were made
to the Torino.

The results of Test 16 are summarized in the following
tables:

Table 3-33

1

Summary of Vehicle Data (Test 16)
Table 3-34 - Injury Criteria Summary (Test 16)

Table 3-35

Summary of Restraint System Data (Test 16)

Table 3-36

Occupant Response Data (Test 16)

which are followed by Figure 3-61 deflnlng vehlcle accelerometer

locat:ons. wae plotted ‘data from the test are presented after
this figure, and following the data plots are photos showing the

before and after conditions of the vehicles and restraint systems.

*Major resultant acceleration vector 45° to centeriine of target
vehicle.
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TABLE 3-33. SUMMARY OF VEHICLE DATA (TEST 16)

PARAMETER VEHICLE A | VEHICLE B
TEST NUMBER AND DATE Test 16/July 19, 1977
TEST VEHICLE Torino Volvo
DYNAMIC SCIENCE NUMBER ' 506 426
TEST WEIGHT (1b) 4634 3263
IMPACT VELOCITY (mph) 60.3 ' 0
VELOCITY CHANGE (mph) 25.9 31.6 (1)

PEAK ACCELERATION (G ¢ msec)

LOCATION 1 26.7 @ 93 29.5 @ 63

LOCATION 2 19.8 @ 95 31.2 @ 64

MAXIMUM STATIC CRUSH (in.)

LEFT 4.0 49.0
CENTER 25.0 17.5
RIGHT 25.0 8.0

(1) Velocity change found by using avérage of resultant
velocity vector (VR) data for compartment accelerom-
eter locations.
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TABLE 3-34. INJURY CRITE!

VEHICLE A - BELT

CCCUPANT POSITION

LEFT FRONT

RESTRAINT SYSTEM

None

‘None

HIC

172

100 |

HEAD G(l) @ msec

54.9 @ 110

76.2 @ 102 |

CSI

153

127

CHEST G(i) € msec

37.0 @ 112

34.6 @ 109

FEMUR LOAD (1bﬂ2)

LEFT RIGHT
NA NA

'LEFT

NA

RIGHT
 NA

(1) 3 msec clip.

(2) No femur loads measured.

TABLE 3-35. SUMMARY OF RESTRAINT SYSTEM DATA (TEST 16)

VEHICLE A - BELT CAR (TORINO)

Left Frcn'. Occupant

No Restraint System

Right Front Occupant

No Restraint System




¢

TABLE 3-36. OCCUPANT RESPONSE DATA SUMMAR

VEHICLE A - Bsnﬁ;qgaf(?ﬁklﬂoi_

LEFT FRONT RIGHT FRONT
OCCUPANT OCCUPANT
MAX VALUE T MAX VALUE | T
(g9) MSEC (g) MSEC
HEAD T T
X 40.1 110 114.1 103
Y | 3.8 93 31.8 134
z 56.8 109 69.7 103
RV 54,9 110 76.2 102
HIC 172 @ 107-161 400 @ 101-106
CHEST
X 39.8 95 35.6 106
Y 11.5 124 13.2 125
z 17.3 93 13.9 87
R 3700 112 34.6 109
SI 153 @ 200 127 @ 200
MAX VALUE T MAX VALUE T
(1b) MSEC (1b) MSEC
FEMURSs (2) |
LF NA NA
RT NA NA

(1) 3 msec clip, components not clipped.

(2) No femur loads measured.
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VEHICLE A ACCELEROMETER LOCATIONS AND COORDINATES

RNO. DESCRIPTION OF LOCATION X Y Z
1 Left Floor Pan near B-Pillar X X
2 Right Floor Pan near B-Pillar X X
3 Left Firewall on CL of Driver's X
Seat
4 Right Firewall on CL of X

Passenger's Seat

7 Fngine Blockx X X
9 Front Crossmember X X X
11 Rear Axle X X X

Figure 3-61. Vehicle Accelerometer Locations - Test 16.
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Figure 3-62.

Pre~test Vehicle Configuration - Test 16.

Figure 3-63.

Post-test Vehicle Configuration - Test 16.
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Figure 3-64. Pre-test Unrestrained Driver - Test 16.

Figure 3-65. Post~test Unrestrained Driver -~ Test 16.
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Pre-test Unrestrained Passenger - Test 16.

Figure 3-66.
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Figure 3-67. Post-test Unrestrained Passenger - Test 16.
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