Test No., 1, Side View, Passnger Restraint System

Figure 19,
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Test No. 1, 3/4 View, Passenger Restraint System

Figure 20|
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Test No.l, Side View of DeLorean

Figure 21, .



4 = |I1 ‘,.h.'1 ':'*I.I..-' ...:-
RN ST
AL

e

T row.
e

Figure 22.



L]

I ¥ h-.‘a'.*.'S"FA- by 1] | G

B

Test No., 1, Front View of Delorean

- Flgure 23.



Injury Mej Sure

Driver Passenger "208" Limit

HIC w 4B
404 371 1000 ’

Peak Res. Chest

44 4215 | 6@ __#"--'-".'-" e
G's (-3 msec.) | |

Femur Loads -Lbs
Right: 1125 1050 2250
Left: 840 "1750(1220) 2250

As may be seen in the table, the injury measures for this first
tes_t are quj_ te low 'be_ing well below the injury crit-eri”a limits.

» If)ur:i.hg this test the steering wheel crushed approximate'lyf two

~”':1nches and the column rotated upward 10% degrees from its 1m.t-—

lal angle of 14 degrees from horizontal. In addltlcm, the in-

| trudlng fl rewall crushed approximately two inches Of the axpanﬂ_
: ed mesh E/A unit of the c:olumn (Flgure 6). | i

e an‘:,ard "p],ggybac " senSGfS 'thCh were monltnred to ﬁeter-— K

mlne f:.rlng tlme perfarmed as shown in the table on vhe b page. ._ !

Belleveﬁ t:ﬁ be nm se spl ke in data si nce tens;i on in femur
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u;!::fﬂyfhag, ratatlng

!Wfimmumﬂm

Senémr -
-—h-—n__ﬂhﬂﬁi Loy
- Location Firing Time

GM BID |
Underneath, aft of radiator, 47 msec

gt the junction of the two
front frame forks,

"Bosch (
(3 ea. On tunnel between driver t.= 13 msec

Set for differ- and passenger., t,= 25.5 msec
firing times) |

| t3— 29.5 msec
As may be seen, the sensors will nedd to be ad justed somewhat
to obtain the 10 and 17 msec sensing times desired based upon
computer simulation.

Although the test results were very encouraging, Espec]_ally
since there had been no preliminary sled testing in which pre-
lininary restraint tuning had been done, we noticed two areas

- in which we believed improvement was possible.

Flrst, the drlver “submarlned“ somewhat and, cue *o the non-
strak:i.ng colmnn used in th.ls first test, his head was pusbed

jfﬁﬁﬁfgﬁﬁr&arward reﬂathE'tﬂ the torso qulte severely;.hddltlanally,
L ﬂ’ the drlver H-—pc}lﬂt HIGVEd fc}rward and then abmptly dOanard
| :.'.".‘-:as the knees became imbedded in the knee restralnt. This alsa

ﬁ: 1"}!icGntr1buted tG the Submarlnlng tendenqy.

,~ﬁ f7?5§éand: th&“Paﬁﬁenger mﬂVEd to the ﬂutbﬂard side of his air-

1n g ¢ﬂunterﬁclackwlse directlan'when V1ewed

frm abﬂv&, -I-IE'I 39 that hE fEIC!Ed tmrd the drlver SUHIEWhat,_

we demded that th:.s rgtat:r.nn vas duek e
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to the fact that the Passenger!
generators and the 33 roag were
center of the Passenger?

s module pan containing the gas

S chest but was, ratheri pointing to~-
S left shoulder. The reason for this was

that al
though the module Pan was centered on the chest in the

fore~aft dlrectlon, 1t was also canted to follow the dash

contour thereby aiming the alrbag toward the left shou.lde'r-

To fix this prior to the next test, we merely rotated the mod-
ule pan until its plane was perpendicular to the direction of
Vehicle 'travel. The effect of this rotation was that a line
perpendicular to the center of the module pan now passed
through the chest center.

'Figures 24 through 34 show the vehicle, dummies and rastréint_

systems fc}llow:Lng the crash. There was only light-to-moderate

'-'$tructural :Lntruszl.on into the passenger compartment and, what
l,lttle there was, was cc::nflned to the lower firewall and tce—'

Q.board areas.'
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IAll thlngs c:cms:Ldered, the test was very suc:c:essful indicat-

;Lng that the systems analyms apprcach to restraxnt systems

deﬂign and. ‘integration via computer simulation to have great

patentlal :t.n futufe des:u,gn and 1ntegratlon effor’ts.
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Vehicle, Past-Test No. 1

Figure 25
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Figure 31,
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=, 7 Cr‘ash_ Test No. ?

Based upo
p N the prﬂm_lslng results obtained in the flrst crash

i e it s 2
» that we increase the test speed to 40 mph
for the next test. We made this recommendation to see if the
satisfactory restraint systems performance predicted by the
- computer _simulations for the assumed vehicle structural res-
ponse would really hold up at this higher test speed. We also
wanted to further verify the systems analysis approach to resg-
traint systems design. Both parties agreed to the 40 mph test

speed and plans went forward for the next test.

-',-‘I‘h_e test sét-up in terms of restraint systems installation,
dumm}f sﬁi_ze and seat position were very similar to Test No.
Yy rphe only areas_ where differences occurred were:

e .a). Passenger mi::dul_e: pan was aligned to deploy airbag tc;-

ward Ch‘ESt ‘center,

i L iy Vent area. in driver airbag incr eas?d Siigbtly trom.] v
. i 3_ m:hes tt:i 1 5/ 3 1nches di am;ter . |
T h -tesg was con duc:ted on Octo b@rr 18, 1981 at a
et 'I‘he Smnd Cmiﬂ 6 mph. . ga:;.n, the vehz,c:le was impacted in a
ﬂmede 1111:‘3 a r:.gld barrler. Flguras 35 and 36 !
#test reﬁ tramt Sygtwdmy mnfi gurati o Whi le _
?-. 3hmﬂ' th& pre hov the vehicle. ‘The test waight Gf tha c‘:ar'

- nd 33 £
Flg‘l’lrﬂﬂ 37‘. a _;,ﬂg 1nﬁtrumentation and 5. gallmw c;f Staddard

fail f‘mntal

rrrrrrrrrrrrrr
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Test No. 2, 3/4 View, Driver Restraint System
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The injury m
Jury €asures fDr this second crash test are shown in
the table belﬁw.

Delorean Crash Test No. 2

4l MPH Frontal Barrier Test

Injury Measure Driver Passenger. »208" Limit

HIC 366 684 1000 - —
. \

"

Peak Res. Chest 46 52.5 60
G's (-3 msec)

Femur Loads - Lbs

Right: 1220 1160 2250
Loft: . 920 *2110(1150) 2250

As the table shows, the injury measures for this 40.6 mph
”bafrier test are still well below the injury criteria limits
shown in the right column.

| 0.7 A lthﬂugh the outward appearanc:e of the crashed veh:u:le 100Ks
as if the crash was quite severe (Figures 39 through 41), the
§? j ff: Qppoalte 13 trUE' The vehlcle crushed apprﬂxxmately 44 inches
%ﬁf?fﬁﬁh hut Ehe 1ntru$10n.1nto the passenQEr'compartment.was agaln

e p e e ] T e Tl S
?

:_. ol me-. e '11 G t‘.E ahﬂm'l Qn pa ge 31 app 1.1 es here also ’ Slnce this
iE the same fémur t.hat was “misy“ ln Test Ho. 1, we Suspect
5;2?;;,“ a faulty'e@nnﬂctﬁr, Wire'ﬂr transducer in the: rlght femur of
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Vehicle, Post-Test No, 2



confined to : ¢
the lower firewall/toeboard area and some console

+ In fact, the compartment interior

dimens
dimensions following the Crash were still quite generous so

Thls may be seen by COmparing Figures 35 and 43 on the driver
side and Figures 36 and 42 on the passenger side which show
pre and post test photos of the respective sides.

1t should be noted that the vehicles tested were pre-product-
ion prototypes with various cosmetic flaws. One problem we
encountered was the driver door on the Test No. 2 vehicle. Of
the two door latches on the driver side - one forward and one
rearward - we could at test time only latch the forward latch,
Because of this, the aft side of the driver door came unlatched
as it began to pick up load, thereby removing an important
strﬁcturﬁl element from the driver side. This was manifested
by more crush on the driver side and a net clock-wise rotation
”'Cﬁhén looking from above) of the entire vehicle during the test.

Ancther factor contrlbutlng to the degree of structural damage
e vehicle was the rather massive 1nstrumentat10n
ted 1mmed1ately behind the seats, We therefore had

situation for the vehicle structure. In spite
2 e, of this wﬂrst case test cundltlon however, the "sumval space"

| :""';"--""’-.--'1nside the b0 mpartment was maintained so that the compartment

'?---:":f"i-lntarlﬂr dimenslﬁns were nDt greatly different than before the test.

. & $een__--;.n, th
‘.f? PaCKagé loca
'ff{éi"warst cas&"

the gteerlng column rotated upward angthar
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ke The steeri ing column mimpam approximately six inches for- =
. ward due Tyt
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restraint s | ' -
ystems de51gn and 1ntegrat10n via computer sim-

ulatlon can be a cost effectlve'way of der1v1ng restraint

stems
?Y .e tallored to a specific vehicle's crash env1ronment.

Second, the Delorean proved to be 3 very well designed veh-~

icle in terms of allowing a relatively great amount of front
end crush without adversely compromising the "survival
space“ in the cOompartment,

L= e g

G

And third, the low 1njury'measures were obtained using "off-
the-shelf" gas generators since the Thiokol/Mercedes unlts
used were taken from the production line at the Th;okol
facility. Further, all three of the driver type gas generators
used were identical solas to obtain the cast advantages ASS0C-
iat@d'?ith larger production runs. |

Obviously additional testing and system tuning is-require&.
'fqr'thé~restfaint'systems. Other crash modes should be in-
-vestlgated, outwof—pa51tlon passengers tested, and other
f'-drlver and passenger 31zes analyzed. We believe, h@wever,
' that these two prellmlnary'crash tests show the restralnt
'A,Sygtems to-have very good potential for eventual productlon
m 11’1 the DeLc:rean.
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