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1.0  INTRODUCTION

A series of eighteen full-scale'crash'tests were conducted
to evaluate the performance of four advanced restralnt systems
that were structurally integrated 1nto the Volvo 244, These :

'tests were sp11t into two phases- Phase A cons1sted of car—to-i
car and car-to-barrler impact tests uslng only Volvo 244° 8 as
test vehlcles whlle the Phase B 1mpact test COnflguratlons were
car-to-car uslng V01vo 244°'s w1th Ford Torlnos serving as bullet
vvehlcles.‘ This report presents the test results from Phase B
yvof the test serxes.-, ' ‘ ' B

The'adyanced.restraint Systems'tested”were;}'
L2 RSV Drlver Alrbag System (DS) |
. RSV Passenger Alrbag System (PS)
K Force L1m1ted Alrbelt (AB)

e Force lelted, 2-Inch Belt (FLB)

These systems had ‘been developed under prevxous NRTSA5researCH
: and development efforts(l) and were selected to prOV1de an lndl-g
catlon of the 11m1ts of occupant protection performance crlterla .

"for small productlon vehlcles.

v v For the Phase B tests, the RSV Drlver Alrbag and the RSV Pas-
vsenger Alrbag were 1nsta11ed together in one test vehlcle (Alrbagv'
: car) whlle the. Force lelted Alrbelt and Force lelted 2=Inch- |
v Belt were 1nstalled in a subsequent vehlcle (Belt car) The two f'
ybelt restralnt systems were advanced restralnts 1n the early :
'stages of development and were actlve systems. Slgnlflcant de—
vvelopment work would be requlred to make e;ther of these systems f
pa331Ve., They were both treated as passenger restralnt systems,
'and there was no steerlng column at elther occupant p081t10n.;: :

(1) DOT Contracts DOT-HS-4-00844 and DOT-HS-4-00917.



o The Volvos used for the. Torlno-to-VOIVO phase”of the'teéf"
‘series were structurally modlfled to provzde mountlng hardware
- for the restraint systems and to retaln the structural 1ntegr1ty',

~of the occupant compartment, partlcularly in the cowllng reglon.jvv_'f

iThe structural modlflcatlons for both cars evolved durlng Phase o
f;A to those shown in Flgures 1 1 and 1-2. These modlflcatlons, '
”as shown, were made to the Volvo alrbag cars and the Volvo belt
cars, reSpectlvely,-for the Phase B tests.

» A few wOrds‘are in order concerning the phllOSOphy and ex-
per1mental nature of this program. The contractual work state*
ment spe01f1ed that four types of advanced restraints were to be
1ntegrated into a compact automobile whlch possessed a hlgh de-
‘gree of crashworthlness potentlal. The Volvo 244 was the auto-’
moblle chosen by the NHTSA. The statement of work contlnued to
speC1fy that the selected vehicle with the advanced restralnts
installed would be crashed at speeds up to 50 mph to determlne '
“the performance envelope of the comblned advanced restralnts/ |
,vehlcle structure occupant protectlon system. Based on the
structural capabllztles of even the better performlng compact
»vehlcle structures, the spe01flcatlon of the - 50-mph goal for
protection ciearly'indicated that sone tests would have'to beb
~schedu1ed with the spec1f1c intent of exceedlng the performance
limits (specrfled by FMVSS 208 crlterla) in order to deflne ‘
(bracket) the upper llmit of performance for the 1ntegrated sys~
tems. ' '

In certain tests, it was‘ciear the vehicle“structurebwas.the
limiting factor,'whiie in other tests, restraint'SYStem capability
| restricted'performance., In yet other tests, it was. 1ndeterm1nant.
-whether improving elther system (1f indeed that were poss1b1e) '

' would have 1mproved ‘the overall results.- : ' ‘

The advanced'airbag restraints-used in the Volvos were those

- developed for the Minicar's Phase II RSV Program, and as such,
the techn1ca1 feasrblllty of the drlver and passenger bag systems
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 were demonstrated‘in‘that program. No addltlonal developmental
hwork on these systems was. specifled for thlS program, although
Hcontlnuzng 1mprovements were made as they suggested themselves.v'
The force llmlted airbelt was developed under Contract No. DOT-

- HS- -4~ 00917,'"Inflatable Belt Development for Subcompact Car Pas-.g

sengers," and the force llmlted 2=-inch belt was adapted from the
'Minlcar 'S RSV rear seat restralnt design. In: both of the belt o
' systems, low elongatlon, doubled-over, polyester webblng was
used for addltional strength, and no retractors were used. All'd

a of the restraint systems, alrbag and belts, are in the very early.

'stages of development and should be con31dered as experlmental '
~ of the four advanCed'restraints'integrated anddevaluated'inv
".fthe Volvos, the RSV passenger system seems to be the nearest to

belng producible by present day 1nf1atab1e restralnts technology. v'

1t used a productlon 1nflator and manlfold, and the bag 1tself
xvcan be stowed in the same size. compartment used by productlon
Volvo bags. The RSV passenger bag is a unique dual (upper and
lower) bag de31gn that has shown a great deal of promlse for in-
d1v1dually tallorlng the head and chest restralnt requlrements.
waever, varlous productxon stltchlng des1gns st111 need to be"
"1nvest1gated to ensure maximum rellablllty 1f the bag 1s to be
produced in large numbers.va ' ‘ ' - o

» o The next most producxble system 1s the Phase II RSV drlver
'vsystem., The drlver bag con51sts of a dual (1nner and outer) bag,

”]awhlch also has shown great promlse for lndLV1dually controlllng

the head and chest acceleratlons.ﬂ The 1nner and outer bags takenv_f
v1nd1v1dually,'are of a standard drlver bag deslgn, only of dlf- -
: ferent volumes, and are of the type whlch have been exten31vely ,
vused 1n production alrbag systems.v ‘The drlver system 1nflator
vvvlS the same solld pyrotechnlc unlt GM used in thelr 13 000 alr-}"
| bag cars, w1th only a Sllght upload 1n charge.f The most nonpro-f"
fduC1b1e aspects offthe7RSV‘dr1ver system, by present-day automo-'jf

_,eerlng column Wlth a low angle of ‘seven



7‘degrees to the horlzontal and ‘the heaVy mountlng structure re-f7
v’quzred to hold it 1n place.’ The mounting structure used in the -

';,”Volvos was nearly 1dent1al 1n conflguratlon to that used 1n thev
uwuinicar s RSV, however, some metal gages were heav1er for the

‘cVolvos.’ No attempt was made to productlon-lntegrate the struc-'*

'-”tural modlflcatlons into the Volvo firewall cowling area because
of fundlng llmltatlons 1n what was nomlnally an occupant proteo-iijff

'tion program.iiff

R Theuhardware assoCiated'With‘RSV'steering column‘concept7is'
- currently undergoing a productlon englneerlng process, and when.
v completed, Wlll be as producible as any ‘steering column on ‘the
v_"marketvtoday, Also, the RSV dual driver bag was shown in supple~
"fmentary’testing in this program to provide protectlon to 41 mph
‘when used with the production Volvo column hardware.‘ ngher .
speed performance is antxclpated 1n future development, should
"ﬁﬁvarying of the column collapse load be allowed.: o

The experlmental belt systems were the least productlon- e
'feasible restraint systems evaluated in the program. ‘Both. the
v airbelt and 2-inch belts were actlve systems, and were hard- :
H mounted to ‘the Volvo floor and B-plllar anchor p01nts through i
force llmlters at each anchor pornt. The rationale was that in

‘order to establish the theoretical llmlts of performance for the f‘-'

belt systems, no slack, such as that 1ntroduced by retractors or
passive mechanisms, could be tolerated. These conditions for thefx
belts were somewhat unreallstlc from the standp01nt of passxvlty '
‘or comfort features, however, a web locklng devlce was tr1ed 1n -
the Torino bullet cars and showed promise that such dev1ces,
‘sometlme in the future, could permit the addltlon of retractors
or passlve mechanlsms without degradlng the performance of the
belts (see Test 9) ' ' '

Another developmental aspect of the belt systems is that thelj

‘force llmlters, such as the roller tape dev;ces used at the Volvovvv



- anchor po;nts, have never been used in any productlon belt sys-::
vtem, prlmarlly because they are effectlvely excluded by the pres-
) ent FMVSS 209 standard. An entlrely dlfferent productlon capa-'
v,billty would have to be developed and appropriate rulemaklng
v»act1v1ty taken before force-llmltlng concepts could be adopted

| }on a wide scale.

Both beltststems were run as passenger systems becausevno
~ suitable production~or1ented collapsible steering column was o
”favallable that would not impact the belted occupants' head in

f::these extremely high-speed crashes which were near the struc-:

‘tural intrusron llmxts of ‘the Volvo compartment.

With respect to the experlmental rellablllty of all the sys~—
tems, the hardware was research in nature and the unlform mlnlmum
»requlrements typlcal of productlon quallty control were ‘not main-
»talned, slmply because of the expense and t1me 1nvolved, and be-

’ cause, as 1n most pure R&D work, a determlnlstlc dec1s10n was made:d
to use the resources that would have been required to achleve hlghn

',rrellabzlity 1nstead of test under more varled condltlons. Correc—‘

ftlve measures were taken after each experlmental anomaly, and sub—
sequent tests were conducted only after reasonable assurances of -
’d»su00ess were 1n hand.lll" ‘ ‘

Durlng the program, three of the belts falled because of im-
vproperly 1nstalled force llmlters, and lnstallatlon procedures
were corrected for the remalnder of the tests., Two alrbag pas-
senger bags falled durlng the testlng, and the cause was traced

”‘to an 1mproperly sewn seam, done by a company whose quallty con-

:trol procedures were not establlshed for the spec1al requlrements o
3of alrbag manufacturlng. Both the belts and bags performed as ’
vjexpected after the testlng correctlons were made.

A flnal word is 1n order here concernlng the number of tests

run in each crash mode, both w1th respect to repeatablllty of the :v'd

~results and the hardware development whlch 1nev1tably takes place”
ﬁ{durlng any such research program.,,r*. IR
S . ,“ l 7



| v This program was. of a bas;c research nature, and as such, it
vwas determlnlstlcally decided, in consultatlon with the NHTSA, o

' that the emphaSLs in the program would be placed on testlng underfc'

dvas many varled conditlons as posslble, considerlng the relatlvely” '
~flim1ted funds available to conduct eighteen crash tests.,"-

Subsequent programs to further develop these four advanced ‘
,restralnts would obv1ously 1nclude hardware nearer to productlon,iﬂ

”but also should required that each test condition be repeated two o

~or three times in order to demonstrate the repeatablllty of the’
tsystems and allow meanxngful evaluation of the capabllltles of
»{.the system should any testing anomalles occur durlng any one test.

Again, since the program 8 objectlves included determlnlng

- the upper limit of the xmpact velocity at which the injury mea-

sures of FMVSS 208 could be met, we. necessarlly conducted testseae'h
whlch exceeded the 1njury criteria limits, However, we should
note that the velocity limits at which the systems no longer

, could be repeatahly relied upon to meet the 1n3ury criteria are
"”7substantially in excess of the FMVSS 208 11m1t of 30 mph. ]_ffﬂ‘



C 2.0 :stﬁ&mm B

v " The 'ma".trix of impact 'c'onditions covered by‘ this test’ report'
is shown in 'I'able 2-1 and a- summary of test results is presented _
in Table 2- 2._ The complete data from each test are presented 1n-' o
d:.v:.dually by test in the following sectz.on. f o ‘
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- TABLE 2~1. TEST MATRIX -;PHASE.B'

. Test
~ No.

Impact - . Restralnt COnflguratlon

Conditions
Speed  Angle

11

12
- Right Oblique

‘Torino-to-Volvo f77;o(2) o sm *sTD- A DS;, ,-"'-" PS”f'
’ Head~on - v o T ' o . - o R

© Torino-to-Volvo 78. 6(2)_ 0 ' swL  sw. - aB  FLB

Head-on

_eTorlno-to-Volvo-'GO 5(3) 30 s s DS PS
Right Obllque - o ST o

“Torino-to-Volvo -59§5‘3) 304 ey s A FLB
. Left Oblique ' , ' ' o B T D

‘Torino-to-Volvo: 63;3(3)' 30‘4)' ~ SWL ‘-_  SWL o DS} -vftiv'_;PS”n'uvv

Torino-to-volvo 65.8¢3) 30(4) sm . s DS PS )

Left Oblique

‘tLeft Obllque ' o I S T

DS RSV Driver System, PS = RSV Passenger Alrbag System, AB = Force Limited
'ﬁAlrbelt, FLB = Force lelted 2-Inch Belt, STD = “Standard 3-Point Belt System,
~ SWL = Standard 3-Point Belt System with Web Lockers, and SWFL = Standard 3-P01nt
. Belt System with Web Lockers and Force Limiters. . _ _
@)

- A3)

Clos1ng speed; both cars mOV1ng at the same speed.
‘Torino's speed; Volvo stationary. ) . ‘ C
Major resultant acceleratlon Vector 30° to centerllne of target vehlcle.x_

. . _Vehicle A Occupants o Vehlcle B 0ccupants 1_ ev
'ConfiguratiOn-‘, (mph) (deg) Left Front nght Front Left Front nght Front' s

| Torino-to-Volvo 66.63 304 gwpr = swrL = aB - FLB
' jRightioblique' S ‘ A R



TABLE 2- 2. B 'DA?i'A SUMMARY - PHASE B

| S Head ‘”“ Chest ff" Femurs  yelocity |
:jTest Restralnt Peak G -.j Peak G LF  RT Change ' o
No. System(l) _(G)  _HIC WJ(G) _ CSI._(lb) (1b) _(mph) ~__ Remarks

f*;gg.;,z Ds.  ;;;.f5s 1 55011'597935 :623' 1443,_1590, 46.51‘.-G06d test.
. ps  73.8 830 56.2 735 1033 1621  46.5  Good test.

9 aB  84a.1 1061 51.6 632 1918 1379  49.9  Injury measures marginal.

‘Severe crash pulse. Air-

. belt incorrectly posi-
“tioned on shoulder, re-

B sultlng in HIC exceedlng»‘

..crlterla.

. FLB  81.3 1064 55.4 555 527 1703  49.9  HIC exceeded criteria
LT S e ‘ ’11m1ts.‘ :

10 . DS - - 41.3 - 333 38.0. 184 1795 1250  34.9 Column rotated upward 8
e o » o o jdegrees. Good test.
'PS . 63.3 365 57.6 - 293 1092 601 34.9 ,Flrst test in obllque
S e Lo - - mode. - Injury measures
»’w1th1n specification,
- however, seam opened up
in airbag; strongly sus- -
- pect that one of the old

- airbags with weak seams
- used 1nadvertent1y.»

(l) DS = RSV Drlvér AlrbagiSystem;.PS‘ﬁvRSV Passenger Alrbag System, AB = Force Limited
Alrbelt, and FLB Force'Limited'ZeIngh Belt.




TABLE 2-2.

DATA SUMMARY - PHASE B (CONTD)

o

BN _Head - _Chest Femurs v Veloc1ty‘
: ‘;Test Restralnt Peak G . . Peak G LF 'RT = Change o
~ _No. System(l) _(G) HIC _(G) Csi (1b) (1b) (mph) Remarks
AB 34.9 247 33.5 225 325 138  35.1  Good test |
FLB 33.7 236 29.6 166 656 972  35.1  Good test.
12 DS 33.6 233 37.9 212 1103 1440  40.2 Good test.
~ ps ' "39.5 219 30.5 204 672 744  40.2  Lowered inflator load 20
- ' : R L 'GM to 440 GM charge to
further increase safety
‘factor on bag lntegrltyL
_ v Good test.
13 . os'_v'-v,[4o;o_ 206 38.3 234 1699 1278  42.5 GOOd'test.
- PS 38.3 195 42.3 264 No 523  42.5  Good test.
14 'AaB © 41.7 313 45.1 355 577 68l  40.5  Good test.
~ FLB 48.5 396 50.9 394 571 957  40.5 ° Good test.
16 : DS‘ 60.7 207 32.1 130 423 5925'” 31;6' Good testyv
PS  117.3 1246 31.5 120 365 937  31.6  No dash padding over

steel cowl structure.v' v
Dummy head hit steering .
wheel or dash on driver:

- gide late in the event

(T=167 msec),VYOtherw;se 5

good test.




3.0 TEST DATA
- 3;1',TEST NUMBER”Sf

The impact condltlons for Test 8 were:

.Conflguratlon ‘T” C1081ng_8peed
Torino-toevolvo ~ 77.0 mph

Head-on

and'thevrestraint system’configuration was:

v Occupant Vehicle A o Vehlcle B
vaeftvFrOnt 'v.Standard 3-P01nt . RSV Driver Alrbag
- Belt - v
_ Right Front  Standard 3-P01nt wfRSV BasSenger‘Airbag
" Belt - . ST T

. For this test, Vehlcle A was a 1975 Ford Torlno and Vehlcle
B was‘a 1976 Volvo 244. ‘No structural mod1f1catlons were: made
 to Vehicle A, whlle Vehlcle B was modlfled 1n the dash, A plllar,
- and B plllar areas to preserve occupant compartment 1ntegr1ty

'f.:and tovaccept the restraint systems' that,werevlnstalled in it.

;1'The,extentfof7theseymodificationsnisishownvinvFléure'lél.

yThe results of Test 8 are summarlzed 1n the follow1ng tables.

'_Table,3‘l - Summary of Vehlcle Data (Test 8)

- Tableg3-2 Injury Cr1ter1a Summary (Test 8)

| =Tablev3~3 4 Summary of Restralnt System Data (Test 8)

Table 3 4 Occupant Response Data (Test 8)

'fwhlch ‘are followed by Flgure 3-1 deflnlng vehlcle accelerometer

'Jylocatlons. The plotted data from the test are presented afterv

: thls flgure, and follow1ng the data plots are photos show1ng the .

"7[7before and after c0ndit10ns of the vehlcles and restralnt systems,:(y



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

' PARAMETER = | VEWICLE A | VEHICLE B

TEST VEHICLE = | Torino | = Volvo

'DYNAMIC SCIENCE NUMBER a7 | 439

TEST WEIGHT (1b) = 4632 | 3263
'38.46 |  38.46

IMPACT VELOCITY (mph)

-

VELOCITY CHANGE (mph) | 40.5(1) |  46.5(1)

';'PEAKY" ACCELERATION (G @ msec) ) | -
N | rocaTzon 1 [|42.9 ¢ 70 | 50.6 @ 61

f_ ' LOCATION 2  [49.3 € 59 | 62.2 @ 60

| MaxzMuM sTATIC CRUSH (in.) R |
| | . eer | 19.0 | 350

CENTER 1 330 37.5

‘RIGET | 19%.0 . | - 20.0

(1) Velocity change found by film analysis.

3-2°

| TEST NUMBER AND DATE ~  |Test 8/February 10, 1977. |



 TABLE 3-2.

'VEHICLE A - BELT CAR (TORINO)

INJURY CRITERIA SUMMARY (TEST 8)

OCCUPANT POSITION

. LEFT FRONT

RIGHT FRONT

| RESTRAINT SYSTEM

STANDARD

|1 3-rorwe sEur

' 3-POIN

STAN ARD
BELT

{ HIC

1496

1285

-HEADfG(l)'@vaec .

111.8 @ 108

111.6 @ 107

| CSI

v'soa*@‘zoo

350 @ 200

| cuest G(l) @ msec

571 @89

38.7 @ 86

‘fﬁpnuun LOAD (lb) @)

LEFT

T RIGHT |  LEFT

| ma NA

| rieHT
NA | NA

VEHICLE B - AIRBAG CAR (VOLVO)

| OCCUPANT POSITION

LEFT FRONT

'RIGHT FRONT

RESTRAINT SYSTEM

RSV DRIVER |

ATRBAG

RSV PASSENGER
AIRBAG

HIC

550 -

830

55,1 @ 84

73.8 @ 80

| #EaD ¢ @ msec

623 @ 200 |

735 @ 200

VCHEST G(l)v@'msec,

59.8 @ 87

56.2 @ 91

| 'FEMUﬁ LoAD (i,b)’ R

| LeFT
e |

 LEFT

RIGHT | |

(1) 3 msec cllp.

(2) No. femur loads measured. ﬁs,ﬁ,

g 3-3 .

“ricar |
162




Peak Bag Pressure psi @msec | 22.2@14 |

RSV PASSENGER AIRBAG

Peakaag?ressure pj. @ msec 114@82 1




VTABLE73'4;

OCCUPANT RESPONSE DATA SUMMARY (TEST 8)

VEHICLE A - BELT CAR (TORINO)
‘'~ RIGHT FRONT

OCCUPANT

o LE?T_FRONT

VEHICLE B - AIRBAG CAR (VOLVO)

OCCUPANT _

- LEFT FRONT

PASSENGER

_PASSENGER

1 ”RIGHT FRONT -

“; AX VALUE

(@)

"MAX VALUE

MAx VALUE
(g)

T

_MSEC |

 MAX VALUE
_(g)

T

‘, 114.5 o

MSEC _

100 |

‘:211’3

fv'usEc

v103‘v"

- 54.5

‘84;

69.6

' MSEC.

78

o384

84.0

f,  ‘l03'l )

  62;5:

153

 51.3

| 100

v1f97

 125.0

"';:1b3-

— 27;1: v‘

 99 

34.9

107

"Q?R‘;)ﬁ

111.8

vllogf

1.6

107

©55.1

84_'

73.8

80

v'fi ;ﬁIc;;.;

1496 @ 89-118

1285 @ 102-109

550 @ 36

~162

830 @ 60-90

SemsT—

 :iX5 v

87 |

38.4

. 58.0

.82 

© 59.2

12;4_

k ;92f 

” '1839v

10.7

160

ui}>237 

':‘107i‘€ 

“_ 24€8    

33;5

95

IEE

102

fj-57 15_;=Y

. 89*  

i7f38’7 -

86‘. 

i559 8

87

55,2"

608 @ 200

1350 @ 200

623 @ 2

oo~7

735 @ 200

‘  MAX VALOE

_(b)

T
_mspc

fsMAx VALUE

(lb)

| msEc

| MAX VALUE

(1b)

, | MAX VALUE
MSEC '

_(1b)_

T T
| Msec |

[FEMORS (3]
| |

o

-"NA,'

1443

o1

1033

‘92

1590

86

1621

92

(l) 3 msec Cllp, components not cllpped -
(2) No femur loads measured - Vehlcle B. ;v-”




CFRONT

L RIGHT

‘

] '==f2 » 5.

(=1InN

~e e

Z FROM
" GROUND
 LEVEL -

i;éxiﬁéa;ﬁ ;p'

  §2  
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X

Y
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X

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

Figure 3-3. Post-test Vehicle Configuration - Test 8.
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Figure 3-5. Post-test RSV Driver Airbag - Test 8.
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Figure 3-7. Post-test RSV Passenger Airbag - Test 8.
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32 mermmms

o The 1mpact conditions for Test 9 were: .

Conflguratlon_f: ?. Closlng Speed
Torlno-to-Volvo ';" : . 78.6*mPh'
'D Head-on o o

v'*»and the restraint system conf;guratlon was:

OCCuBant _ ,DT Veh;cle A -~ Vehicle B

' Left Front T'Standard 3-Point  Force Limited Airbelt
- Belt with Web A - -

e Lockers
”TT[RithfFrbntv Standard 3—P01nt ‘Foroe lelted 2- Inch
- pelt withWeb Belt
Lockers - S

v For this test, Vehlcle A was a 1975 Ford: Torlno and Vehlcle L
;,ffB was a 1976 Volvo 244.' No 8tructural modlflcatlons were made
ﬁ’f”to Vehicle A, whlle Vehicle B was structurally modlfied in the
vf;fdash, A pillar, and B plllar areas to preserve occupant compart-
':;nment integrlty.' The extent of- these modlflcatlons is shown in

»3Flgure 1-2’ The dash paddlng was relnstalled over the steel '

’7ftubes in Lts orlginal positxon.l?"” S o : '

'lﬁTahle 3- 5 - Summary of Vehlcle Data (Test 9)

l;eTable 3- 6 - Injury Crlterla Summary (Test 9) -
”;ftTable 3-7 - Summary of Restralnt System Data (Test 9)
”fﬁTable 3-8 - Occupant ResPonse Data (Test 9) |

E, whlch are followed by ?1gure 3-8 deflnlng vehlcle accelerometer‘
1 'locatlons., The plotted data from the test are presented after

'f"thls flgure, and followxng the‘data plots are photos showxng the
}?hbefote and after.con itior ’ “

‘thhe results of Test 9 are summarxzed in the follow1ng tables{3“~*

;offthe:vehicles and restralnt systems.aﬁ“:



'1'ivTAbLEi3;5}] SUMMARY OF VEHICLE DATA (TEST 9)

PARAMETER '

.‘VEHICLECA'-

| VERICIE B

’1_TEST NUMBER AND DATE

: Test 9/February 23, 1977

| TEST VEHICLE

j Torlno

Volvo o

DYNAMIC SCIENCE NUMBER

. 418’ —

;4297ft:

':TEST WEIGﬁT (1b)

4570 -

3257

vaMPACT vznocxwy (mph)

- 39.3

0 39.3

:VELOCITY CHANGE (mph)

39,2 |

49.9

"{pzax ACCELERATION (G @ msec).

' LOCATION 1

47.7 @ 73

64.5 @ 57

LOCATION 2

44.6 @ 65 |

72.8 @ 58

e }MaxIMUM STATIC cnvsn (in.)

" LEFT .

.:23;0:}_

38.0

CENTERv

"0

35.5

 RIGHT

‘ *1759"fJ“ﬁ 

35.0

,3~3o:'

o




' VEHICLE A - BELT CAR (TORINO)

OCCUPANT POSITION | LEFT FRONT RIGHT FRONT
v I ETANDRRD | SONARD

RESTRAINT SYSTEM = | . oo0®

g - 814: N .

ueap 69 e meec | 75,8 @109 | se.4 @113

'; 'cs1'- *" 'ﬂ»,",",jj 421 @ 200 | 321f@7200

*;7 ansT G(l) @ msec {. ,‘44,43@ 100 | - 3s. 9 @ 79

'“}FEMUR LOAD (1b)‘2) | LEFT | RIGHT | LEFT.' RIGHT
o m | owm | s | om

”LbeGU§ANT19QSITIQN § 'LEFT FRONT v'vaIGHT~FRONTY. |

U Rt roncn Lm:m ’a.",poncg LIMITED |
‘;jiRESTQQINTJS¥S?Eﬁ1..?if,,AIRBEL?, 2 rncaaranr o

| #eap' ¢! @ msec | 84.1 @165 | 81.3 @102

<_“{s}fgnaﬁfnaxn'(1b).a~ | LEFT | RIGHT | LEFT | RIGHT

(l)‘333vm'ec clip. R
{2 o fe ,ur loads measured

118 | 1379 | 526 | 1703 |



© TABLE 3-7. ;spﬁﬁanf_OkaEskaiNT_SiSTEM7bATAf(TEéT79)ji:3

VEHICLE B - BELT CAR (VOLVO)

-ffFORCE LIMITED AIRBELT

'Ptak Airbelt Preasure : psi~6 mSec    j 277@”75;

_ Peak Lap Belt Load -'1b-@jmsec- B R ¢ S
| Peak shoulder Belt Load 1b @ msec | 1511 @ 67

| eak Lap Belt Load b emsec| 1474 @78
: kl) Tranc.ucer 311ure-;Q3f'f ' L



"“ TABL3v3~8.> OCCUPANT RBSPONSE DATA SUMHARY (TEST 9)

VEHICL B A - BEL’I‘ CAR" ,TORINO)

LEFT FRONT RIGHT FRONT

B OCCUPANT
. MAX VALUB v T

] ,»(g)

LEFT rnouw

PASSENGER
[ MAX VALUE T
| MSEC (91, MSEC

i _OCCUPANT
T VALUE | T
: MsEc- . ,. (g) '

PASSBNGER

:>MAXJVALUEx T
__(qg) i

53EADiflf~v, , —
1 x "f66;7.;v

109 8.0 126 8l.4 | 94 111.5 | 99

90

{. 103

v' 11012v; v 31,3 »
1 s0.9 | 9a

,fY.' >’€33-5,

34.8 15.7 | 99

- 62.6 | 102

(=¥ 758 | 109 | se.a | 13| 84 165 81,3 | 102 |

908 @ 79-124 | 814 @ 79-138 | 1061 @ 70-111 1064 @ 83-116

,fgf§£¥ ?}iy  'f ; ﬂ§5  $;;;,<<v,f ;3   ;;“ 

x| 182 | 92 35.3 | 80 27.3 | 92 61.5 | 92

1| a2 | 97 | 281 | 109 50.3 | 97 c28.2 | e}

lz | 267 |16 {201 | ms| 2009 | 106 [ 27,1 | 92

T 321 e 200
MAX VALUE | T |
__(ap)

632 @ 200
MAX VALUE""'T

555 @ 200
T WAX VALOE T

{st | a2 e200
I MAX VALUE T T

| msEc

| MSEC |

ab)

JLF

 ;NAV,;""'

1918

89 |

_(1b)

.MSEC

78

v“iﬁA  ~

RN

1379

77

~ 1703

81

(1) 3 msec clip, components not clipped.
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VEHICLE B ACCELEROMETER LOCATIONS AND COORDINATES B

| No,_;~v DESCRIPTION OF LOCATION ',j; ; xT[;f;Ysi,,;z'  :

L;L'f:  Left.F1oor Pan'near~B~?111arv_'L'Z-X  vi'x‘ -

2 | Right FloOrfPénfﬁearfB;Pillar"v j_X _vf X:j

13 | Left Firewall on CL of Drlver s [ x|
L '”Seat : o - o o

»

4 "Right Firewall on CL of
~ Passenger's Seat

-5 | Drive Shaft”Tunn91 f'

9 i fFront Crossmember

fﬁlO_ o Englne In-take Manlfold

LR
»

1 "v;Rear-Axle."'

' Figure 3-8. Vehicle Accelerometer Locations - Test 9.
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Figure 3-9. Pre-test Vehicle Configuration - Test 9.

Figure 3-10. Post-test Vehicle Configuration -~ Test 9.
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Figure 3-11. Pre-test Force Limited Airbelt - Test 9.

Figure 3-12. Post-test Force Limited Airbelt - Test 9.
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Figure 3-13. Pre-test Force Limited 2-Inch Belt - Test 9.

Figure 3-14. Post-test Force Limited 2-Inch Belt - Test 9.
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The impact conditions for Test 10 were.

Confxguration -vl Closing Speed

v Tor1no~to—Volvo x s 60.5 mphlbl
Right Oblique T
(30°)

ﬂ,:_and the restralnt system conflguratlon was:

Occugant o Vehlcle A . Vehlcle B_

Left»Front““ Standard 3-Point RSV Drlver Alrbag
I Belt 1 : . ‘
'"5f?i,"Right,rront,y.Standard 3~Point . Rsvgpassenger,Airbag'

o *‘i”i'Belt ‘ o ‘ o T

For this’test;'Vehicleiaﬁwasta‘l975fFord»Toriho and Vehicle
B was a 1976 Volvo 244. No structural modifications were made
»bto Vehlcle A, whlle Vehlcle B was structurally modlfled in the
ﬁ»dash, A plllar, and B plllar areas to preserve occupant compart-

| ﬁment 1ntegrity and to accept the restralnt systems that were 1n- ji'f

e T ”lled 1n it.. The extent of these modlflcatlons 1s shown 1n

The results of Test 10 are summarlzed in the follow1ng

”‘Tff:tables. H |
| Table 3%9 - Summary of Vehlcle Data (Test 10)
vTablev3¥lO - Injury Cr1ter1a Summary (Test 10)

Table 3§1i>

_-i '

Summary of Restralnt System Data (Test 10) |

Tablefs—lz*

Occupant Response Data (Test 10)

T*, Wthh are followed by Flgure 3 =15 deflnxng vehlcle accelerometere
The plotted data from the test are presented after

w5;?aujlocations.n

'figure, and followlng the data_plots are photoswshow1ng thet o



vlcTAéLﬁvség.;

'sﬁnmaki”OF’VﬁﬁicLﬁeﬁxrgfi&ﬁST-iO)?

B PARAMETER

'", VEHICLE al

VEHICLE B

| ”fiTEST NUMBER AND DATE:

'fffTest lO/March 3.,1977

Qf_TBsr VEHICLE

Torz.no

Volvo:

-DYNAMIC SCIENCE NUMBER

438

",;Tzsm WEIGHT (1b)

a725

3244

| IMPACT VELOCITY (mph)

* 60.5

o

vavx-::.ocmx CHANGE (mph)

25 6

'.ﬁ34.9‘}lg;fff’

;raum ACCELER&TION (c (] msec)

= LOCATION 1

@

- 39.0@ 74

| MaxTMUM STAT

IC CRUSH (in.) | ©

27.4 @ 20

LEFT

"fl&}Oglj

'CENTERu

4"f12.$

RIGHT

3.0

(l) Velocity change calculated us;ng average of resultant
- velocity vector (VR) data for compartment accelerom- -

‘eter locations. .
(2) ‘Transducer failure, y-axls accelerometer data not

valid. C

3-60




. TABLE 3-10. INJURX"cniTtR:A'sﬂMMAay*(mzsr 10)

VEHICLE B - AIRBAG CAR - (VOLVO)

RSV DRIVER | RSV PASSENGER
AIRBAG | AIRBAG '

| me | 333 | 3es

'#EAD G @ msec [ 41.3 @190 | 63.3 e 124

csT | 1saez200 | 293 e 200

'v_CuEST’Gfl)ie msec | 38.0e@91 | 57.6@ 120

| FEMUR LOAD (1b) | LEPT | RIGHT | LEPT RIGHT
U ) 1795 | 1250 | 1092 | 601

| TABLE 3-11. SUMMARY'QF RES?RAINT SYSTEMfDATAT(TEsTvIO):

VEHICLE B - AIRBAG CAR (VOLVO)

RSV DRIVER AIRBAG

No neuurement Taken

RSV PASSENGER AI RBAG

V”ak Bag Pressure*'?psi e msec;,Ljvfﬁ;;;_;3;4f@;;5 ﬂ

o 3-61




. TABLE 3-12. OCCUPANT RESPONSE DATA SUMMARY (TEST 10)

. VEHICLE B - ATRBAG CAR (VOLVO) |

LEFT FRONT = |  RIGHT FRONT - |
. OCCUPANT .~ - “F-. /. OCCUPANT

~|max vave | T o LU
MSEC |  (g) | MSEC

LA

| x| 762 | 184 | 865 | 123

N

x| 22.5 ”} f 147 | 70.4 | 123

'z | 25.8 | 191 |  es.8 | 122 |

B E ) NS OE B TN R = P S X 7

 [me[ 3 eeszo0 | 3es e 120m120 |

CHEST |

{ vy | 9.8 | 94 | 60.1 | 121 |

1z | 243 | 99 | 138 | 126

R ss0 | e | s7s | 120 |

st | 184 @200 | 293 @ 200

MAX VALUE | T | MAX VALUE | T
(1b) | MsEC | (ib) | MSEC

FEMURS __ )
o fwe | 1795 | 69 | 1002 | 76

{rr | 1250 | 83 |  e0x | 104

(1) 3 msec clip, components not clipped.

 ‘.3;621 }.
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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 RSV Driver Airbag - Test 10.

Figure 3-19.

Post-test RSV Driver Airbag - Test 10..
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Figure 3-20. Pre-test RSV Passenger Airbag - Test 10.

'F:i.gure 3-21. Post~test RSV Passenger Airbag - Test 10.
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453Tﬁsifﬁﬁﬁbﬁae11;gi':'-

ﬂ;iThe 1mpact conditions for Test 11 were. o

Configuration _‘3 Closing__geed
Torino~to-Volvo : ']‘ 59 5 mph :
Left Oblique : : v
(300)* E

l and the restraint system configuration was:

Occupant _ vehicle A -fvi Vehicle B

: Left Front _flStandard 3-P01nt 3Forcepnimited‘Airbelt :
-~ p#At withweb
Lockers

- ff,fRighthrQnt . Standard 3~P01nt 'iForce lelted 2~1nch fj_-'
T T el with Web - fr'Belt S
vrPLockers L .

For this test, Vehicle A was a 1975 Ford Torino and Vehlcle
v B was a 1976 Volvo. 244. No structural modifications were made ’,
to Vehicle A, while Vehicle B was modified in the dash, A pillar,”

| 'and B pillar areas to preserve occupant compartment 1ntegr1ty.

"The extent of these modifications is shown in Figure 1-2. The
o dash padding was reinstalled over the steel tubes in 1ts original
rposition.: ‘ '

o The results of Test 11 ‘are summarized 1n the follow1ng
‘SummarY‘of Vehicle Datan(Test 11)

iTable 3- 13

Injury Criteria Summary (Test 11)

‘Table 3-14

: Tableﬂ3415e- Summary of Restraint System Data (Test 11)

»Tahle 3-16 Occupant 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 follow1ng the data plots are photos show1ng ‘the

.before and after conditions ‘of the vehicles and restraint systems-»v

"*kajor resulta“’

acceleration vector 30° to centerline of target .’
vehicle.,~; : : .l e e

3- 82



 fTABLEl3-13.

 SUMMARY OF VEHICLE DATA (TEST 11)

PARAMETER

VEHICLE A

' VEHICLE B

>TEST NUMBER AND DATE

Test 11/March 11, 1977

,TEST VEHICLE ,'

Torino

 Volvo

f DYNAMIC 'SCIENCE NUMBER |

. 486

428

TEST WEIGHT (1b)

3214

IMPACT VELOCITY (mph)

59,5

-

VELOCITY CHANGE (mph)

v26;7vv

_sa

,i?ULTANT ACCELERATION

(G @ msec)ftf

"fv LOCATION 1

|25.9 @ 103

41.0 @ 65

LOCATION 2

© ]23.1 @ 194

41.8@ 76 |

’ff_MgXiaun_S?ATIc CRUSH (in. )

LEFT

- .11.0

_ >49{0 B

CENTER'»

27i0'

, 21€5>,’

RIGHT

18 0

(1) Velocity change found by uSLng average of resultant fj»5' 
city. v (V ) data for compartment accelerom—‘ v%”




"”5{”TA§L313414,, INJURY CRITERIA SUMMARY (TEST 11)

e W = i

VEHICLE B - BELT CAR (VOLVO)

'FORCE LIMITED | FORCE LIMITED
' AIRBELT |  2~INCH BELT

HIC | 247 | o 236

| meap 6 emsec | 349e94 | 337@123

[esz | 2256 '200} | 166 @200

-

| cuest 6!*) @ msec | 33.5 e 114 | 29se7s

' FEMUR LOAD (1b) | LEFT._ RIGHT f'vLEFTv, . RIGHT |

 TABLE 3-15. SUMMARY'OFjRESTRAINT SYSTEMfDATAv(TEéT 1)

: VEHICLE B - BELT CAR (VOLVO)

"roncn LIMITED AIRBELT

Peak Airbelt Pressure 'psi e méeq : 22.9 @ 62

VLPeak Lap Belt Load ' L lb'@:msech f_ L1780_@]112'EE1-

Lroncs LIMITED 2-INCH BELT

~~,peak Shoulder Belt Load 1b @ msec | 1556 @ 77
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7_?AB§343§16;7f06cUPANT'kESPbNSﬁfDATA'SUﬁﬁARY.(TEST’li)fv

VEHICLE B - BELT CAR (VOLVO)

- LEFT. FRONT RIGHT FRONT

OCCUPANT :

 OCCUPANT -

| MAX VALUE

(g)

*MSEC 1

MAX VALUE
(g) :

e ]

78

19.1

'l74:.‘

38,1

‘102

|

60 |

o 33.4

   §(1)v~f 34;§:-}_vf

94

C 337

123 |

|#1c |

247

;@féiélzg f_}§]

;235 @}

:72"7

166. [q

o

o243

'f'52'

. 29.4

113

IS

12_0

2]

f33 57

o114 |

76

-';ﬁiSIf p"*

225

'3_166 e 2ooﬁw

- |max varue | 1
S bt ton

- MSEC |

‘"ﬂ MAX VALUE

(lb)

s |

325 |

f;02 y‘;  

1ff€56 ; _1 

165 |

ot clipped.

121 |

s |

-:gsEC f5"”‘

s |




4280?f NfN’;‘v]f'ﬂFQNfijf,Niﬂf_,

RUGHT

‘;;LEIﬁzfQif '

7 FROM
'GROUND
'LEVEL =

VEHICLE B ACCELEROMETER LOCATIONS AND COORDINATES

DESCRIPTION OF LOCATION ' N,N ;xN'"

'Left’Floor Pan near B-Pillar = x|

NRight?Fiébr'Péh‘near‘BQPillar x|

-.NLeft Flrewall on CL of Drlver s X
‘ Seat :

'Right Firqwall on CL of ] k.
: ?assenger s Seat ‘ L

.Drlve Tunnel

.;Englne Block

’ .Front Crossmember

MR

ZfNRear Axle

 Figure 3-22. Vehicle Accelercmeter Locations -

Test 11.
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Figure 3-23.

Figure 3-24.

Pre-test Vehicle Configuration - Test 11.

Post-test Vehicle Configuration - Test 11l.
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Figure 3-25. Pre-test Force Limited Airbelt - Test 11.

Figure 3-26. Post-test Force Limited Airbelt - Test 11.
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Figure 3-27. Pre-test Force Limited 2-Inch Belt - Test 1l.

Figure 3-28. Post-test Force Limited 2-Inch Belt - Test 11l.
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3.5 TEST NUMBER 12

'vahe impact,conditions for Test~12 were:

"COnfiguration . ClOsingdspeed
Torino-to-Volvo ' 'ﬂVv63;3 mph o
Right Oblique : IR
(30°)*

:and the restraint system configuration was.'

chgpant _VehicleA Vehicle B

Left;Front - Standard 3-Point RSV Driver airbag B
| © .. Belt with Web o
Lockers
- Right Front  Standard 3-Point RSV Passenger Airbag .
o : S vBelt with WEb o '
Lockers N

For this test, Vehicle A was a 1975 Ford Torino and Vehicle

- B was a 1976 volvo 244. No structural modifications were made -

‘to Vehicle A, while Vehicle B was structurally modified in the
‘dash, A pillar, and B pillar areas to preserve. occupant compart-

' vment integrity and to accept the restraint. systems that were in-

) stalled in it. The extent of these modifications is shown in
vaf?igureﬁlﬂl.v, | | | |

o The results of Test 12 are summarized in the follow1ng
'1fitables~v' ‘ | £ ' '
| 'vmapie_3e17v- Sunmary of Vehicle Data (Test 12)

Table 3—18 Injury criteria Summary (Test 12)

’vaable -19 é Summary of Restraint System Data (Test 12)

v"Table 3-20 Occupant Response Data (Test 12)

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

ikaithis figure, and following the data plots are photos showing the

u“rf’before and after conditions of the vehicles and restraint systems.ff

l'Vi*Major resultant acceleration vector 30° to centerline of target
vehicle.a;ﬁg : , , , - ,
S 3-107



| mmrea

SUMMARY OF VEHICLE DATA (TEST 12)

PARAMETER

| VEHICLE A

VEHICLE B

bvt,TEST NUMBER AND DATE

| Test 12/March 17, 1977

"ﬂ'rnsm VEHICLE

' Torino

- Volvo .

1gDYNAMIc SCIENCE NUMBER

2487 :

436

’TEST WEIGHT (1b)

‘ 4690 -

3230

IMPACT VELOCITY (mph)

63.3

0

- | VELOCITY CHANGE (mph)

“29.5

TR

Utﬂ;;;,g‘; nssemmkﬂ? ACCELERATION (G @ msec)j

LOCATION 1

o 21 3e 90{

‘,42g1 @ 70

LOCATION 2

36.4 @ 70

"“:fMAXIMUM STATIC CRUSH (in.)({«_f

',;'LEFT‘,s

16.0

3; v8;0 f‘

*CENTER —

2.0

15,5

© RIGHT

13.0

| 46.0

(1) Veloc1ty change found by using average of ‘resultant
' R) data forzéompartment accelerom—-

- velocity vector (
o e;er_locations.A

v §;»39i°§ﬁi -‘-




 TABLE 3-18. INJURY CRITERIA SUMMARY (TEST 12)

© VEHICLE B - AIRBAG CAR (VOLVO)

B RSV DRIVER | RSV PASSENGER
.| amRBAG | AIRBAG

| v:c | 2 | 210

| *ﬁgﬁnpe(l?fg,msec- | 33.6e8 |  39.5e94 |

est | 212 | 208

cuest 1) emsec |  37.9 @102 |  30.5 e 128

| FEMUR LoAD (1b) | LeFT | Riear | LEFT | RIGET |
17 7 T | 1x0s | 440 | e72 | 744 |

(1) 3 meec clip.

<,5TAELE,3A19;: SUMMARY OF RESTRAiNT'SYSTEM DATA'(TEswflz)ag

VEHICLE B - AIRBAG CAR (VOLVO)

RSV DRIVER AI RBAG

Peak Bag Presaure psi @ msec' S | 157@38 ]

"ipsi emec | s7esl




| TABLE 3-20. OCCUPANT RESPONSE DATA SUMMARY (TEST 12)

 VEHICLE B - AIRBAG CAR (VOLVO) | -

'LEFT FRONT |  RIGHT FRONT
_occoeant | occueanr

|max vawor |z | maxvawe | 7
| (@ | msec | @ | Meec

|mEa [ | ’
x| 340 | 82 | 339 | oa

vy | 1006 | 122 | 390 | a3

1z 36 | 105 | 833 | a3

|2 3306 ] 81 | 395 | o4

|nze | 233 e s52-163 | 219 @ 39-143

ewese | T |-

x| seee | 97 | 245 | 105 |

'z | 280 | 98 | 12.2 | 45 |

st |  212e 200 204 @ 200

MAX VALUE { T | MAXVALUE { T
(1b) | MSEC |  (1b) | MSEC

F | 1103 | s2 | e72 | 30 |

(1) 3 msec clip, components not clipped.

o zem0

IRT | 1440 | 57 o7aa | er |
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Figure 3-30. Pre-test Vehicle Configuration - Test 12.

Figure 3-31. Post-test Vehicle Configuration - Test 12.
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Figure 3-32. Pre-test RSV Driver Airbag - Test 12.

Figure 3-33. Post-test RSV Driver Airbag - Test 12.
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Figure 3-34. Pre-test RSV Passenger Airbag - Test 12.

Figure 3-35. Post-test RSV Passenger Airbag - Test 12.
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3. 6 T’ﬁsrj ;NUMBER: 13

The 1mpact condltlons for Test 13 were:

Conflguratlon R 01031ng Speed '
Torlno-to-Volvo - f ’v65.7 mphn,;v
' Left Oblique o L
(300)* S

and the restralnt system conflguratlon was:

Occupant 'sy’v»Vehlcle A ’ L Vehicle B

. Left Front ~ gtandard 3- P01nt RSV Driver Airbag
o - Belt S ' :
| Rith F:éntf, Standard 3-P01nt :RSVvPassenger7Airbag'

For thls test, Vehlcle A was a 1975 Ford Torlno and Vehlclef" o

.B was a 1976 Volvo 244. No- structural modlflcatlons were made
to Veh1cle A, whlle Veh1cle B was structurally modlfled in the
dash, A p111ar, and B plllar areas to preserve occupant compart-;
‘ment 1ntegr1ty and to accept the restralnt systems that were 1n-»
astalled,1n11t. The extent of these modlflcatlons is shown 1n :

figurekl-l-

B v The results of Test 13 are summarlzed 1n the follow1ng
.tables~ o v » ’ ’
 Table 3-21 -cSummary of Vehicle Data (Test»13)’

‘Table 3»22' InJury Criteria Summary (Test 13)

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

Table 3-24 Occupant Re3ponse Data (Test 13)

which are followed by Flgure 3-36 deflnlng vehlcle accelerometer
locations. ‘The plotted data from the test are presented after
»thls flgure, and follow1ng the data plots are photos show1ng theh
'before and after condltlons of the vehlcles and restraint systems.

'f*Major resultant acceleratlon vector 30° to centerllne of target
vehlcle.» ' : .
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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

Ty

VELOCITY CHANGE (mph)

33.4

a2.51)

;:gpzax RESULTANT ACCELERATION (G @ msec)

LOCATION 1

36.9 @ 88 |

o LOCATION 2

31.6 @ 81

55.5 @ 76

| maxzmom sTAT

IC CRUSH (in.)

11.0 |

'29;6”“

3CENTER

22,0 |

"21;5 o

RIGHT

18. 0

6 0

(1) Veloc;ty change found by uSLng average of resultant”

,n'velOC1ty vector- (V
eterA;ocatlons. ‘

B

R) data for compartment accelerom-u;




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

 VEHICLE B - AIRBAG CAR (VOLVO) =

RSV DRIVER | RSV PASSENGER |
AIRBAG 1 . AIRBAG

‘“HEADVG‘;’ e mse¢ I 40.0 @ 94 | 38.3 @ 91

csT | 234e200 | 26408200

“cuest (1) @ msec -~ 38.3e111 | 423 e111 |

1699 | 1278 | (2) .| = 523

- (1) 3 msec clip.
o {2) "Prlnqduaer’ failure.

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

| VEHICLE B - AIRBAG CAR (VOLVO)

RSV DRIVER AIRBAG

Peak Bag Pressu:g‘;.péi e méec B  18,6 @ 19

RSV PASSENGER AIRBAG

Peak Bag Pressure . psi @ msec “ 1j“:; 10.0 @ 50

: ‘3.‘.13'2;_ -

FEMUR LOAD (l1b) | LEFT | RIGHT | LEFT | RIGHT | =

- x,';,.v



' TABLE 3-24. OCCUPANT RESPONSE DATA SUMMARY (TEST 13)

' VEHICLE B - AIRBAG CAR (VOLVO)

'LEFT FRONT 'RIGHT FRONT
- occupaNt | occupanT

MAX VALUE. | T | MAX VALUE | T
|7 @ | msec | @ | msec

laean | [ ] :

| x [ 35,9 | 8 | 369 [ 87

z | s0.6 | 137 | 18.3 | 136

=

20,0 | 94 | 383 | o1 |

|Hic| 206 e s8-156 | 195 e 68-147 |

"f1:CHE$TgQ;*

x| 1s.s | 90 | 3007 | 109

R ses | | a2 | oam |

st | 234 e200 | 264 @200

~ {waxvae | T | maxvawe | T
| b) | MSEC |}

f tF  ; 3flé99i?1f1 :96  :  2 1 (2) ,u

s not. lipped. - R
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VEHICLE B ACCELEROMETER LOCATIONS AND COORDINATES ’

NO. DESCRIPTION OF LOCATION 1x 4 ¥ Z

1 Left Floor Pan near B-Pillar X- X .

2 - vﬁight Fiobr Pan near BFPillar ] x - vva ’
-3 | Left Firewall on CL of Drlver s 1l X

, ~ Seat B ,

4 Right Fifewail on‘CL of . v-,. X

‘Passenger's Seat : :

9 Ehgine'Block : o | - X X X

10 Front Crossmember T  :v;'v ‘ X X X
11 vRear Ax1e~¢ R B G f; Tx | x X
F:Flgure 3- 36.» Vehlcle Accelerometer Locatlons - TES£ 13;



- p— T —tr— - - T o ———
- 1 1 S . . .
v P T ” i " 1 . T H YEERE
+ — S -k & - s :
- : i — — " - SR SN i —_— e i
e - - 5 -~
: | il 1
- PR SR SN . . -

'VOLVO BAG CAR

'TEST 13

on
;

.]-
1

N
Y|

iR

i
t

b

!
]

L

?il
Pl

T
I

'HEAD XYZ ACCELERATI
] "
| 5

il

.
|
!

i

S

M

-

i]

L LEPT FRONT OCCUPANT

IR EREENS

{rEST 13

B
VOLVO BAG CAR

G e

"LEFT FRONT OCCUPANT

| | [HEAD RESULTANT ACCELERATION

= m - DR AR i Kvol T
AT B! e, TSR - B SR
< b - - - RSN ISURGENN DR RIV

b —.

SRS SO
IR P ek

o 3-135




11ll %.t .o.... - |I.,!. e w .!..rn..nmn..il.a. ) : v - et} .1.1.'.«.0!:_ ......... Illv.. :Bl,i.
S R _'I T = ..*Hu |.|Hlm. n - e o )~
e T ) - E— INAJM . — - Y

¥ - Joaais " v B LA TSN S WA B g
-4 - ) - - - D TR = -

1 S i 1}

- - B ea—— | coalo m— = -

T Sl . S— - e e — ‘» I{F.rl.ul.“$ o -

- 8- - e e S

- A ORI U I.I"..Il -

|camsT xv2

_m
i

||| LEFT PRONT OCCUPANT

ﬁ'll}b-lllliiT*I

‘TEST 13

|

VOLVO BAG CAR

LLBFT FRONT OCCUPANT

| | CHEST RESULTANT ACCELERATION |

[ S DRI S S T
ST PR U AP OOV -
TP s




D}

iy

-

k

1

VOLVO BAG CAR

b & |1 -

] .

'| TEST 13

TLEFT FRONT OCCUPANT

“vowvo BAG CAR

~FLErT FRONT OCCUPANT |1

e s .

.

4

3-137



| T - o e 3 Z
L . ) v,:.Tlllrl _ - . o B _
T gETg—T TR
. mm R T+ gdTT
o YERT— A - B
s L 5 SN B R
B B bl TR S ° &
i R R - o AR < = i e R
-HmLIva M.m.llllll PO SN .3“ Fm -. »
B o e o i . - o6 - ==t
> BESE&- e Mt Racwane
) .. - oo - - . s .4|..‘||..|.|<1.w‘—nl.ll . o s 4w g : .\.\4.‘[.
— =
IR
S e
e SeaEa T
B« L« Epu
3 1 N PR
=

39133-]*



T
|
t

[© bt

!
&

e

L

RIGHT FRONT OCCUPANT

| I |CHEST XYZ ACCELERATION |,

t4vorvo BAaG Car

e
TElST 13

EST RESULTANT ACCELERATION | |1, |

!

| | RIGHT FRONT OCCUPANT -




e

|
!
|
L
f
|

I

P00

1
-
!
|
:
L
L
§
§
3
S
+-
[
1
i
i
i
|
ied
r

' 'RIGHT FRONT OCCUPANT | |
TRIGHT FRONT OCCUPANT TT11-

. i B S B - X T =D i
I - S Rg R - . T . it - =
IR I IR SR - £ 4 - B S S A 5 RE R § ) En fenn e
- B B ated - =" i e R S DS e
= - BSE : +— B 6 BB~ —~—
w. S% W . N Rom ) T— ’m - rsm o - —1
i 7~ e I . ety SRS @ Shaa DS R B e 2 Sl + - |t — I..D = et
b OEER T BT 29 A lae e o
& = = — T et
e — = SEaEaEn
& o e e - | DA ol
R AN T WS ——— b S | 3

'TRANSDUCER FAILURE.
| DaTA TNVALID > 78
T
.‘ i
I H

-t
L [“

i
f
|
|
{
J

DU AT SN
IR SRS St .




R ST YRV Sy ———

' v

— s o e+ ]
b ———— e

e
B

~RIGHT FRONT OCCUPANT[ =T

11.VOLVO BAG CAR

. VOLVO BAG CAR.

. TEST 13

[ SRS 2
SN AN R,




T S SO0 0 SV S S S W)
R .

L
-

1| B-PILIAR AccELERATTON|

1]-rEST 13
"I TEST 13

- S e
: B oy ) .
£ wgptas SEEE
Py . -
. A 4 ‘
IR S
! t [

-

stamanyan SN

|B-pILLAR VELOCITY || [T

JLOCATION 1 :

1]{-vorvo mac car reFT

s aR

-+ Hvorvo BAG AR LEFT! |t

P

Ttrerere

e s e

- '__rv”,. -

A e ™

C At A

IS EENE

8-

et

[ U U G UL UL S A A WO A
RS ENE

l;f?jan'“




L.

. iy

R R
ESRENN
S

L
——

VOLVO BAG CAR RIGHT .

{ Ja-rrizan accxszmarzon ||

VOLVO BAG. CAR RI
|B~-PILIAR VELOCT

"|LOCATION 2

)

-4

|]-|LocarIon 2

T JTEST 13

EETE



1RO

|
1
L
t
BT s

T

[ .

i
|

.
N Esb’ TTT
i

5 4,|J|!.Ti,||lv.|1 v e fom e e ..v:.._‘il-i. —_——

Lol

b
T
i

[N SRS SR .

Bt ||..rfllt R LA S - - - s e -

TEST 13 -

1! |VOLVO BAG CAR LEFT
-|.|FIREWALL VELOCITY

JE S,

e — b . d

EERENERRERRERA

- 1{TEST 13 L
[/ voLVO BAG CAR LEFT

———

| |zocarzon 3

1 TFIREWALL ACCELERATION ||

-

. - e i i
R M B S : .H.“ﬁ-..li-
=

1
4 —
B BN EETE ERGIURAN S R [P SR l B s, H_.L: el S Pafedoa o gt
i SRNDUEY SRURPCEIE) SISO IR DN NS ad ORI S

;

i
f
i
i
<1
ill
9
I
!
[~

Co3-l44



U
|
L]
o
!
|
-
]

"FIREWALL X VELOCITY -

'] | 'nocaTzon 4

1
[z \ B B
< | B
Pty

i
i

I IR N Y SHPAN B B
| {rEsT 13

t
1
P
pems
1

E P S Y

bid
i
|
i
y
. i
TAAV D
!
|
|
i
|
'!
H
!
{
y
B

1| 70CcATION 4

| | | FIREWALL X ACCELERATION [ |7
J :
VOLVO BAG CAR RIGHT

|1 I vOLVO BAG CAR RIGHT




- Lot : - R Bl R E - . R : . ’ ¢ - — Rt Tt M 1 X
JEAPNENVIEN NSNS B T et . s +— R TSREIN S 3 S S, ; .
: . . . o] e o L . . e . NI N m : : . L o [
BRI EREUROE SRURSIRN SURDTD BRI S IR [ T i e
y : LN
4 . . -

{
k-
i

S ot E .

SRR ARSI SN R

e e “H..II‘HI! S

USSR R S o

r

i S
VOLVO BAG CAR ENGINE} . . |
XYZ ACCELERATION

LOCATION 9

[

: -t
—ted e
A 0

3]

CROSSMEMBER ACCELERATION | i |

=
o I s ot 2
§

i
VOLVO BAG CAR FRONT

i ,I
T S
4

e R

- — ‘l|1qi.o|.l||ll"|l.,.|..b.wl, - . ”L.lv.lu —

+
B pa-awm S SRR A1
T T T ; - B il S
) iy ) o g, - i 4 — -

. 3-146



SN S lll.l..wﬂ'.v. -

T
I TEST 13

R
'

_‘_I

VOLVO BAG CAR REAR | ' !

4

~~~ AXLE ACCELERATION

- —— o e

-———— .llvl.,. I”.I:lvﬂnnlr’. PR
B el & -
..... SEOUGSES S,

| LOCATION 11

A

5 i Ca -
SRR SN ; ;
: — ~
—averem §e .
. PR A . e = il
- o L 1 — v S

dEEL SN ST

3-147



i T F T A. T . T ferrd
. b : e L i A0
' - “ To-3
- " ﬁ L - * - - z ..r[. .
R M TR IO A B

T

b
i

.
o
I

|
|
|
N
i

I

for

H

H
™
|

1

.

TEST 13

| TorING BELT CAR LEFT |}
' B-PILLAR VELOCITY

|
!
-

TORINO BELT CAR LEFT [. .
1 B-PILLAR ACCEI.ERATION 1 :

LOCATION 1
LOCATION 1 .
1
|

TEST 13

A
1
'

v
o)
C

N
PR SO S

1
S
.Ji.

h
:
]

1 1

.
)

AY

o T TS I Eh

3-148



R P

| | | B-PILLAR ACCELERATION : |
|
I
E

I
|

TORINO BELT CAR RIGHT {|!|;
B-PILLAR VELOCITY ‘ :

TORINO BELT CAR RIGHT

LOCATION 2
TEST 13

i

3-148



Figure 3-37.

Pre-test Vehicle Configuration - Test

Figure 3-38.

Post—-test Vehicle Configuration ~ Test
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Figure 3-39. Pre-test RSV Driver Airbag - Test 13.

Figure 3-40. Post-test RSV Driver Airbag - Test 13.
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Figure 3-41. Pre-test RSV Passenger Airbag - Test 13.

Figure 3-42. Post-test RSV Passenger Airbag - Test 13.
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37 ;TESTvNUMBBR 14

The 1mpact condltions for Test 14 were:

cOnflguratlon . ' c1031ng Speed}
. Torlno-to-volvo S 66;6 mph
" Right Oblique ‘ : o :
(30°)*

randfthé réstraintnsystem’configuration was:

Occupant  __ Vehicle A __Vehicle B

- Left Front = Standard 3-Point = Force Limited Airbelt
' - Belt with Web : o S
- Lockers and
- Force Limiters
~Right Front Standard 3-Point Force Limited 2-Inch o
S - Belt with Web o Belt Do ) o

‘_Lockers and ,
a Eorce_lelters

’a For thls test, Vehlcle A was a 1975 Ford Torino and Vehlcle
B was a 1976 Volvo 244 No structural modlflcatlons were made
: to Vehicle A, whlle Vehlcle B was structurally modified in the
dash, A pillar, and B plllar areas to preserve occupant compart~
‘ment 1ntegr1ty. The extent of these modlflcatlons is shown in. ‘

Wﬁ”’,qFlgure 1-2. The dash paddlng was relnstalled over the steel

E »;tubes in 1ts orlglnal pOSltlon. :

: The results of Test 14 are summarlzed 1n the foIIOW1ng A
:ftables.s.v,’ ’ ’ : ’

Table 3- -25 ~’Summary»of Vehicle Data‘(Test 14)'

Table 3-26 - In)ury Crlterla Summary (Test 14)

Table 3 27 - Summary of Restralnt System Data (Test 14) f'ﬁf

“f»ngablefﬁfZBt' Occupant Response Data (Test 14)

‘Major resultant acceleratmon vector 30° to centerllne of targetjr‘ f¥




"wluch are followed by Flgure 3 43 deflnxng vehJ.cle accelerometer

':’locatz.ons. The plotted data from the test are presented after

}th:.s figure,vand follow:Lng the data plots are photos showmg the v
before and after condltiona of the vehlcles and restralnt systems.

.‘3_15‘€ 



vv,¢ggnn 3-25. SUMMARY OF VEHICLE DATA (TEST 14)

PARAMETER R VEHICLB'A ' VEHICLE B

'rTEST NUMBER AND DATE | Test l4/April 7, 1977

TEST VEKICLE | ‘Torino |  Volvo

DYNAMIC SCIENCE NUMBER | 4917 , 427

"'TEST WEIGHT () | 4675 3216

IMPACT VELOCITY (mph) 66,6 | 0

VELOCITY CHANGE (mph) - »' 31b9’x, 0.5

| PEAR RESULTANT ACCELERATION (G € msec)' -
| rocarzon 1 J’ 22.5 @ 87 | 39.5 @ 85
'LOCATION 2 39.3 @ 87 | 35.6.@ 63

| maxIMumM sTaTIC CRUSH (in.)

Cwerr | 17.0 |  1lo.0

’ 1,cENTER . »'f”26;0!' : »f‘30.5,

rRigar | 18.0 | 3.0

~ velocity vector (VR
eter locatlons.g;’-w

' :,'*3-,:1.:55

(l) Velocity change found by using" average of resultant f g’
) data for compartment accelerom—"gv



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

VEHICLE B - BELT CAR (VOLVO)

~AIRBELT |  2-INCH BELT

 FORCE LIMITED | FORCE LIMITED |

-Hicxv' B ‘  v:,v‘ 313 "  , B 396v- 

neap 61 @ msec | 417118 | 4850 115

“esr   ,v :vv;: 355 B _‘ .1.v 394

| cuEsr ¢V emsec | 45.1@118 | s0.9e 112

| FEMUR LOAD (1b) | LEFT .| RIGHT | LEFT RIGHT
o SR v 9 ,577- 681,‘ 571 957

(1) 3 meec alip.

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

VEHICLE B - BELT CAR (VOLVO)

 FORCE LIMITED AIRBELT

 ?eak Airbelt Pressure  psi @ msec |  26.1 @ 74

Peak Lap Belt Load b e msec | 959 @ 86

' FORCE LIMITED 2-INCH BELT

Peak Shoulder Belt Load 1b @ msec | 1404 @ 84

 Peak Lap Belt Load 1b @ msec | 743 @ 105

v:v : 3b156 



TABLE 3-28.

OCCUPANT RESPONSE DATA SUMMARY (TEST 14)

* VEHICLE B - BELT CAR (VOLVO)

LEFT FRONT
OCCUPANT

RIGHT FRONT

; OCCUPANT '

MAX VALUE

MAX VALUE

@ | Msnc | @ | msEc

I

v | 29.5 | 123 15.7 | 81

z | 37,0 | 118 6.0 | 117

JrY a7 | 11s 485 | 115 |

fmc] smee-1ss | 396 e 7e-1ss |

femesr |
| x | 33.6 | 65

. 51.11> f> >11Q p 

bl"YA.; ’.36 1 | 116 13.3 | 103

|z .j ;16 5 108 21.2 | 69

»:R‘;)”: ﬁ45,1jn:z ,118,v  50.9   ‘: 112‘,

~lsz | 355 e 200 394 @ 200

'MAX VALUE | T | MAX VALUE | T
- {1b). .} MSEC | {lb) |

| ,fffR¢f ._ 681 fff76 f e 66 |

(l) 3 msec cllp,’_coxnponents not cllpped.

MSEC |



FRONT

T2 N

7 FROM
" - GROUND. '

.LEVEL

1 vo.

' DESCRIPTION OF LOCATION |

<

VEHICLE B ACCELEROMETER LOCATIONS AND COORDINATES
| v;YE'

- 1

_Left Floor Pan near B-Pillar

X

X

' Right Floor Pan near B-Pillar

"

X

Left Firewall on CL of Driver's
Seat : v : '

Right Firewall on CL of
Passenger's Seat

Drive Tunnel

~ Engine Block

10

Front Crossmember

11

Rear.Axle

Co T B - )

o IR T

B Figuré'3-43.v:Véhic1e Accelerometer'LOCationsEf Testf14,.
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LOCATION 1 .
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Figure 3-44.

Figure 3-45.

Pre-test Vehicle Configuration - Test 14.

Post-test Vehicle Configuration - Test 14.
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Figure 3-46. Pre-test Force Limited Airbelt - Test 14.

Figure 3-47. Post-test Force Limited Airbelt - Test 14.

3-177



Figure 3-48. Pre-test Force Limited 2-Inch Belt - Test 14.

Figure 3-49. Post-test Force Limited 2-Inch Belt - Test 14.
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3.8 TEST NUMBER 16

The lmpact condltlons for Test 16 were.d

Configuratlon - Closlng Speed
vTorlnofto-Volvo ~ 60.3 mph
Left Oblique .

(45°) -

v"and the restralnt system conflguratlon was.

Occupant ' ” Vehlcle A . Vehicle B
- Left Front C Unrestralned RSV DriVer”Airbagv
Right;Front - :Unrestrained | }iksv Passehger'Airbag

For thls test, Vehlcle A was a 1975 Ford Torlno and Vehlcle"
B was ‘a 1976 Volvo 244, : ' No structural modlflcatlons were made

 to Vehicle A, whlle Vehlcle B was structurally modlfled in the

v,dash A p111ar, and B plllar areas to preserve occupant compart-"
'b-ment 1ntegr1ty and to accept the restralnt systems that were 1n—
esfstalled in 1t.; ‘The extent of these modlflcatlons is shown 1n
'>_»Flgure 1- l. '

L The results of Test 16 are summarlzed ln the follow1ng
a“’tables. : Hv' v v T » : ’
e’Table 3-29'3 Summary of Vehlcle Data (Test 16)

57Table,3;3bf- Injury Cr1ter1a Summary (Test 16)

o Tablef3~31~ Summary of Restralnt System Data (Test 16)

YTable'3?32v’ Occupant Response Data (Test 16)

v'ﬁwhich are. followed by Flgure 3 .50 deflnlng vehlcle accelerometerﬂ'”
’locatlons.t The plotted data from the test are presented after

.»thls flgure,vand follow1ng the data plots are photos ShOWlng thefh;"

“'V“ffbefore and after condltlons of the vehicles and restralnt SYStemS-
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TABLE 3-29.

'SUMMARY OF VEHICLE DATA (TEST 16)

'PARAMBTEﬁ

VEHICLE A

 VEHICLE B

-J;TEST NUMBER AND DATE

1977

TEST VEHICLE'

‘Test 16/July 19,

Torino

VolVo

| DYNAMIC SCIENCE NUMBER

506

426

'TEST WEIGHT (1b)

4634

3263

IMPACT VELOCITY (mph)

60.3

0

| VELOCITY CHANGE (mphS

25,9

31,6

‘PEAK RESULTANT ACCELERATION G e msec)[‘

LOCATION 1

l26.7 e 93

'29.5 @ 63

'LOCATION 2

'19.8.@ 95

31.2-@ 64

| MAXIMUM STAT

IC CRUSH (in.)

LEFT

4.0

49.0

:.CENTER

17.5

RIGHT

25.0

8.0

(1) Veloc1ty change found by u91ng average ‘of resultant v
velocity vector. (VR) data for compartment accelerom—
~ eter locatlons. - -
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N TABLE:3?30;'

"INJURY CRITERIA SUMMARY (TEST 16)

VEHICLE B - AIRBAG CAR {(voLvo)

RSV DRIVER
' AIRBAG

RSV PASSENGER.’
~ AIRBAG

207

1246

>y'ﬂEADRG‘1)RQJmSec:R_'

60.7 @

107

©117.3 @ 172

"RFCSIA

130

- 120

'CHEST G(l) @}msec

32.1 @ 75

. 31.5 @'138,

QRFEMUR LoaD (1b)

| 23

LEFT

. LEPT

RIGHT | LEF
365

. RIGHT
937

) 3<ﬁse§félip;';fﬁlf"”""

 TABLE 3-31.

 SUMMARY OF RESTRAINT’SYSTEMRDATA (TEST 16)

VEHICLE B - AIRBAG CAR (VOLVO)

RSV DRIVER AIRBAG

fPeak Bag Pressure

’;psi @ msec

 16.8 @ 1811

| fgasv PASSENGER,AIRBAG -

_ Peak Bag Pressure

psi @-msec'

4 4 @ 15

o >.30 msec.

ansducer fallure.a

Bag pressure data lnvalld




 TABLE 3-32. QCCUPANTTRESPONSE-DATA'SUMMARY'(TEST 16)

S VEHICLE B - AIRBAG CAR (VOLVO)

LEFT FRONT RIGHT FRONT
OCCUPANT 'OCCUPANT

MAX VALUEv':' T | MAX VALUE | T

{g)

mSEC

(9)

MSEC

[zan

16.7

177

89.1

169

62.1

169

58.2

158

125.4

170

 60.7

107

117.3

172

- 207

@ 88-185

1246 @ 168-173(2) |

0 20.1

102

23.8

39.3 .

Y

27.6

139%,

10.8

98

29.3

141

(1)

32.1

75

'31.5

138

81

130 @ 200 -

120 @ 200

MAX VALUE

(1b)

- MSEC

T |

MAX VALUE

MSEC

PEMURS

LF

423

93 -

365

99

RT

'592

95

937

89

-{(1) 3 msec clip, components not cllpped. :
(2) Second HIC of 27.2 calculated between 18- 150 .
msec, head strlke on steerlng column at 172 msec.

.;5o3+132ji‘o;




 FRONT

REGHT

“   ;€§12_:  .

-2 FROM

- GROUND

LEVEL

' VEHICLE B ACCELEROMETER LOCATIONS AND COORDINATES =

 DESCRIPTION OF LOCATION | X

’.LéfthIQOrjPan'neér B-Pillar = | X

' Right:FIOOI Pan héar B-Pillaf , X ’»f

| Left Flrewall on CL of Drlver s | x
:Seat b

:Right Flrewall on CL of '   _— X
Passenger!' s Seat L _

“Engine Block | X

.   :1°1“”

 Froht,Crossmemberﬁ¢ 1Vf‘ ‘, 7*',f‘_X

: v,11; 

Rear Axle . |'x |

fﬁ7figuréf3€5ﬁ;7gvéhi¢lefAccélgrQﬁétér“LbéaﬁiQhéJ;ﬁ‘
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Figure 3-51.

Pre-test Vehicle Configuration - Test 16.

Figure 3-52.

Post-test Vehicle Configuration -
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Figure 3-53. Pre-test RSV Driver Airbag - Test 16.

NO POST-TEST PHOTOS AVAILABLE

Figure 3-54. Post-test RSV Driver Airbag - Test 16.
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Figure 3-55. Pre-test RSV Passenger Airbag ~ Test 16.

NO POST-TEST PHOTOS AVAILABLE

Figure 3-56. Post-test RSV Passenger Airbag - Test 16.
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