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1 Introduction

The tests discussed in this report are supplemental to the
tests described in the phase one report of the same name. This
entire test series deals with retrofitting driver air bags into
police fleet vehicles. The steering column used for these tests
was a tilt-wheel type column which allowed the steering wheel to
be positioned to any one of five positions. Throughout the twenty
tests performed with the LTD test buck during Phase I of this
program, the steering wheel was not tested in any position other
than one position down from center. Upon further consideration, it
was decided to perform two additional tests with the steering
wheel tilted to its full-up position.

1.2 Objective

The objective of Phase II of this program was to evaluate the
effect of having the tiltable steering wheel in its fully up
position.

The Vehicle Research and Test Center (VRTC) was asked to
conduct two sled tests to provide additional required data for the
system evaluation phase of this project. As in Phase I, FMVSS 208
requirements were used to judge system performance. The sled buck
used was the same 1978 Ford LTD. The tests were performed using a
50th percentile Part 572 male dummy in both fully belted and
non-belted conditions in conjunction with the air bag system.
Testing was perfomed on April 4 and 5 1984 as follows:

1. The first test of phase II, Run 30 in the overall numbering
sequence, was performed with an airbag installed and the dummy
fully belted. The tiltable steering wheel was mistakenly
adjusted to one notch down from the fully up position.

2. The second test of phase II, Run 31, was performed with an
airbag installed and the dummy non-belted. The tiltable
steering wheel was in the fully up position.

2.0 Results

Tables 1 and 2 summarize the data obtained from these tests.
Appendices one, two and three follow with the placement chart,
photographs, and the data charts respectively. An anomaly exists
in the data from the pelvis Y axis for test 30. This also effects
the pelvis resultant data for the same test. For this reason,
neither should be considered valid.
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Appendix 2

Photographs
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Test 30 Wheel Position
Pro test

Test 30 Wheel Position
Post test
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Test 30 Airbag Position
Post test

Test 30 Facial Impact
Area, Post test
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I

Test 30, Right Knee
Impact Area, Post test

Test 30, Left Knee Impact area

Post test
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(

Test 31, Bag Position
Post test

Test 31, Facial Impact
Area, Post test
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Test 31, Right Knee
Impact Area, Post test

Test 31, Left Knee Impact Area
Post test
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Appendix 3

Data Charts
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Explanation of terms

SPSW
SLDXGC
SLDXVC
SLDXV
FTUXG
ABFT1
HEDXG1
HEDXV1
HEDYG1
HEDZG1
CSTXG1
CSTXV1
CSTYG1
CSTZG1
PEVXG1
PEVYG1
PEVZG1
CSTXD
LFMF1
RFMF1
SHBF1
HEDRG1
CSTRG1
PEVRG1
SCAPG2
SCAPV2
SCAMG2
SCAIG2
SCAPG1

= Sled Position Switch Opening (Start of Movement)
= Sled Acceleration
= Intigrated Sled Velocity
= Sled Velocity
= Floor Pan Acceleration
= Air Bag Firing Event
= Head Acceleration, X Axis
= Head Velocity, X Axis
= Head Acceleration, Y Axis
= Head Acceleration, Z Axis
= Chest Acceleration, X Axis
= Chest Velocity, X Axis
= Chest Acceleration, Y Axis
= Chest Acceleration, Z Axis
= Pelvis Acceleration, X Axis
= Pelvis Acceleration, Y Axis
= Pelvis Acceleration, Z Axis
= Chest Deflection
= Left Femur Load
= Right Femur Load
= Shoulder Belt Force
= Head Resultant Acceleration
= Chest Resultant Acceleration
= Pelvis Resultant Acceleration
= Steering Wheel Acceleration, Anterior-Posterior
= Steering Wheel Velocity, Anterior-Posterior
= Steering Wheel Acceleration, Median-Lateral
= Steering Wheel Acceleration, Inferior-Superior
= Lower Steering Column Acceleration, Anterior-Posterior

Since the steering column is mounted at a 15 degree angle from
horizontal, the accelerometers for the steering column and the
steering wheel which were mounted parallel to the steering column,
are also offset 15 degrees from horizontal. Since they are not on
a true X-Y-Z relationship with the other accelerometers mounted on
the sled they were labeled anterior-posterior, median-lateral, and
inferior-superior respectively.

-15 -



TRC282I

VRTC

RD583-2-30

AIRBAG

DEMONSTRATION

PROGRAM

32

9

mph

84095

ll-APR-84

14:57:47

O o o o o o o o o o o o o o o o o o o o o o o o o o o o o
1 1

r
1

«r
i

<r
i 1 i

<
1

H <
1 1 1

r r ^iiii r
i

r
i

r
i

<r
i

nf
1 1

H-
1

<•

1

3- «T «3-

1 1 1

3-

1 i i

\ N \ s N \ N \ N N N S S N s s N s \ N \ \ \ N N 'i. N s
GO -0 4) 4) -0 CO st 't O' O' O' O' O 0- O' 0- OI nj 4) 43 -0 0 43 ^ O O' 43
r~* r-t r4 1—4 »4 v-A i-t HrM( *3- »fr ^ *T «t nf 4) 43 1-4 rH -r-A rH rH 4- 't 1-4

oj n cn n n OJ nj cu nj ai i> O' O' O' O' O O' O' r4 —H n n n 03 n CM O' O' n
ai m in m in m in n n in

N s N \ x \ s \ N \ N N N \ s N N N N N \ N N N N s I**

H o O o o o o o o o o o o o o o O o o o o o o o o o o o o o
Ll m o o o o in in in in in o o o o o O o o o o o o o O O in o o o

n0 1-1 H >0 43 43 43 CD n n n n n n n o o H rH 1-4 rH rH n n i-4

•h r< H *H ^4 1-4 -*H

Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll lx Ll U. U. Ll Ll Ll lx
CL q. a. a a. cl a q. n a a CL CL a CL CL Q. a LL a CL CL CL a cl a. CL cl IX
-J -J -J -l -J -J -I _i _i _i _J -J -I _i -J -J _J _J -J _J -1 -J -J _i _J _l -J _l -J
co CQ 12) CO CQ CQ < < < < CQ a CQ 03 CQ m 03 03 CQ 03 CQ CQ 03 03 03 < CQ 03 CQ

in

+>
* -p -p

C XX r-4 _c X X300. 0. 00. Q. C-O-CIQ. XI
> cn £ 6 oi> one oioioig oi oi oi oi cn n .-i 1-4 oi £ cn o> cn cn cn cn rn

U U u U U U U u u u u u u u u U U U U U U U u u u u U U u
(L a> & aj QJ Q) 01 111 Ql Hi Hi Qj <d ai 111 QJ QJ Oi OJ QJ Oi QJ ai Hi Oi OJ QJ Oi Oi

10 in <n in in m in in in in in in in in in in »n in in in m m m in in in «n m m
e e e e 6 6 e e e e e e e e 6 e e e e e e 6 e H 6 6 e e e

in o o in O in o o o m o in in o in in in in o O o O in o in o in in o
ix o in ra o n* o m o OJ m n. WON n* in in in o OJ or^o Od OJ o
n in oj 43 o 03 o oi m 4) m n rH in n co 0 8 n c. Od o rH in cd o 43 4) in

n in o in n- O- O 'f 43 K o o o oi CD o- in ou m o rf N Od ^ Oii

ai inrun in rH h- OI O O' 03 1 CD O' CD m rv o- in 43 o n =>• 3- ou n- O' O' 00
D rH rH rH rH rH rH CXI 1

rH rH

m
> <Si ($J (SJ «&l (2) r$J iSi «§J CSJ (Si ®l (Si QJ ISJ (SJ i2i «Si <SI«SJ(SJCSiiSJt2JiSJ'SJ

X 0- n m n OJ o n. o. in in tn 43 n cn CD GQ in rH ooNO'Ocoocor'
nj T" rH in rH r- n rnicnoionoN in inO'OOOOinriicnr'' O 43 O-
x 43 n* N in n 43 O CD O' o CD "t O' cu *r r«j n o 43 fN rH rH CD n- o

4) n n ru n r 6. 0 5. 6 5. 0. 6. 7. 3. 7. 9. 0 3. 9. o o in oi n« 03 O' 03
Til n n OI 00 rH rH rH n mo OI rH i-« CO *t in H

43

I

lO
i

—

I

oi/'ooooifiooooinoiriifiooinoooooiniftoifioo
inojomininnjinmifiinr'.innjNoonJOOinooojrdinr'.inin
Cd4)Ocuninii->ojoioji''.GOCd--*C3inini-4ininodoo^'43Cda30ir''

•s-noQD’pir>Nr-«t<it^4]O'0'f<iN-<nNryo0'O'-i0''<d-'t0'
n runnrnojO'tr^O'r'rs>nonNi>CD>oN^-nruin4)'Onj i ojoj
D W | n i—4 tH 4—4 H 1-4 i—l -—4 H | |

rH

oi

>4jai&)c0itajis)(sji2jisi!aj<«ii3ji5j<si<aiisi<aj<sj<si's<is)'sj<sjisjffij<sjffiii2iisj

cr^'<i-oni>or^nj-^inoD'0'Or^'tnjonr^r)'i-n<a-oaarDi^o —
rtoniOif)ntNOino-niOin'<M33-<)o^innn-Mfi’tciiO'''0
E-HfioniMi'Oaj^N'Oom'f'O^inoO'n-oonjit'floooo
^ooo-<oin<fOci]PHrtMni0inofiDP«niij)ooooin
ii i i i i i i i i n-<fn-Hinn i

i l i i i i i in -o i i i i i

i t

u o 1—4 rH n rH iH rH rH rH rH 1-4 OJ OI OJ OJ rH i4 rH rH

o > > o rH CJ> > O C5 o > O o o O o a i-4 rH CJ > CJ C CJ CJ o CJ rH

3 X X X X l- X X >. rj X X > M X > M X Ll Ll CL a. X l—l a. QC IX cc U.
cn q a Q 3 lL Q a Q Q V— H 1

— K- > > > h- X X < < < < « Q h- > ca

a _i _j _l H 03 UJ UJ LU LU cn cn LD cn LU LU LU U) U. Ll o a CJ CJ CJ LU CD LU X
cn cn cn cn Ll < X i X X CJ o V a cl 0. CL U -I tr 03 03 03 03 03 I CJ a 03

2 3 r in 43 03 o- o rH OJ n <* in 43 N CD O' o H OI 03 <t in 43 lx CD O'
rH rH rH 1-4 rH rH H rH rH rH OJ Cd 0J OJ OI OJ OJ OJ OJ OI



* * * HIC computation for TRC282I 4-APR-84 15 4.32:23

HEDRG1 VRTC RD583-2-30 84095 AIRBAG DEMONSTRATION

Usina time ranae = 0.000 to 220.000 msec Peak accel = 87.18

HIC = 457.91 Interval from 71.875 C 8163 to 109.875 C11203

HIC = 333.47 Interval from 90.125 C 9623 to 105.125 C10823

Elapsed time = 21.11 sec

Enter channel C»stop time3 -->

PROGRAM

0 174.000
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