>oTd bp T

LOAD CELL BARRIER IMPACT DATA

CONDUCTED WITH A
MOVING DEFORMABLE BARRIER

PREPARED BY:
VEHICLE RESEARCH AND TEST CENTER
ST. RT. 33 LOGAN COUNTY
EAST LIBERTY, OHIO 43319

FINAL REPORT

JULY 1983

PREPARED FOR:

U.S. DEPARTMENT OF TRANSPORTATION
NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION
VEHICLE RESEARCH AND TEST CENTER
P.0. BOX 37
EAST LIBERTY, OHIO 43319
AND
OFFICE OF VEHICLE RESEARCH

400 SEVENTH STREET, S.W.
WASHINGTON, D.C. 20590



o o Qo A

J.C. Ségltz
Project Engineer
Transportation Research Center of Chio

Approved By: ng.g ’I==i§;£
R.W. Runyon

Project Manager
Transportation Research Center of Chio

!

Report Accepted By: ( E:d’d%& ,_(_Ezj'i; 4

A.G. Detrick
Contract Technical Manager
Vehicle Research & Test Center



Technical Keport Documentation Page

I. Report No. . 2. Government Accessian No. 3. Recipient's Caratag MNa.
4. Title and Subhrtie : S. Report Date
' July 1983
Load Cell Barrier Data — Conducted With A 6. Perfarming Organization Code
Moving Deformable Barrier NRD - 20
i 8. Performing Organization Report No.
7. Author-s) ] :
J. Stultz, Project Engineer, TRCO 820528
9. Performing Organization Name-and Address 10, Work Unit No. (TRAIS)
Vehicle Research and Test Center
St. Rt. 33, Logan County 11. Contract or Grant No.
East Liberty, Ohio 43319 DTNH22-80-A-07013
: 13. Type of Repart and Period Covered
12, Spoasoring Agency Name ond Address Final Report
U.S. Department of Tramsportation July 1983
National Highway Traffic Safety Administration
400 Seventh Street, S.W. 14, Spoasering Agency Code

Washington, D.C. 20590

15. Supplementary Notes

16. Abstruct

A Moving Deformable Barrier was impacted at 37.11 mph into a Load Cell Barrier.
Testing was conducted at the TRCO Crash Test Facility, East Liberty, Ohio,
on 28 May, 1982. :

Data from the load meaéuting array and the Moving Deformable Barrier ceanter
of gravity accelerometer were collected.

17. Key Words ’ 18. Distribution Statement Available from:

Technical Reference Division, National
Load Cell Barrier Highway Traffic Safety Administration
Moving Deformable Barrier Room 5108, Nassif Building

400 Seventh Street, S.W.

Washington, D,C, 20590

19. Security Class:b, Lof this repart) 20. Security Classit. (of this page) 21. No. of Pages 22. Price

Unclassified Unclassified - 52

Form DCT F 1700.7 z-72) Roaendirtian af camdlated noae authorized



(124

~w~. o
-
waquasysy (gg ppe snis|3)) ~ =
de "s22139p wIyI) G/6 saaxdop 2. =
(0933) JUNLYHASWAL A w =
A spreAdiqnd ¢y S12J9U8 JHFjID KTy =
R 193) N St $2313W dlrjnad L=
|vd suojsd 920 s1a1 1 =
b sitenh  9Q'{ 1211} 1 I.lm.
L swd 1 R 1T =
o sYouy 91N 90 LIETHT (Y w =
20 saouno piny €00 LS CHIUTH s .m..ll.ﬂ"l
JWITIOA =
(9% 00011 ==
suo) {1oys 't uoj JtsPRW } =
q spunod AL A swesdojiy iy e =
0. saauno  ¢gO0 swysd 3 =
(nF1om) SSYIW =
(v 000 O1) L=
#3100 Sz 821002y vy s =
Jut saptw 2aenbs $0  s1Ppwoly awnbs  wy =
P4 spavh asenbs 1 s33)3w 21enbs M = =
! sayout swnbs QU@ S12RWNHUII A snhs i) =
viuv 5=
1w s 90 R131901011 % wy =
pk - spask Tt $12121 w M.lnnnms
1} 192§ ol o s12W w =
uy 831Ul ¥0 LT ETENNTITE R wr = =
" sjaut  $0°0 siopuiw ww T =
. HLONT) z_=

jrquig prgoy  Aqiplumpy meuy an g vayy foquig

‘

£21NSRAPY MNIY WOI
. ruo1812A1107) Newixorddy

” b {4 3,

= (ze

= siiEaD) Junovaygns nayuasye g

= Do rooumo—. mje) g ¢ noﬂmuﬁ d.
= (exs) HHALY HAJWAL

T . 12w AN 910 .n—:a.n T .vN
= LW sINaW Ny €00 133) atnd R
= 1 89} 8¢ suoj|e? vl
= 1 FI3N] G660 spenb )
= 1 SN 140 sijud d
w.. 1 s $Z°0 sdno 2
= Sju ENTOTI ot £303Uno piny 0§
- ‘jw NI 91 $21|OUL AN (Ut
- U LR ETHOT I cl suoodsajqey  dsq
= ‘pu ST S ruoodsed) dsy
T w JNNT0A

= . (11 0002)

= 1 uo} DI 60 suD) UOYS

= iy swerdopy  gp'Q spunod 4|
= | surwad 82 sa2uno 10
T . Qyom) wSYIW

= oy £318109 $+'0 $210%

- S s19uopy asenbs 9 wajvw a1enhs Jw
= oM s2319w asnnjes 80 epank azenbs ~v>
= LW s1oppw asvnle 600 129§ s1enbs M
= o S s19ppwnuad agenbs S'9 saynn annhs MU
= VIV

= iy Siajaulngiy 97 sajiwu T
- W SRTRIT) 60 - sparvk pA
= (TR} LY BIETITITTE B ot 123} 1
T _ w LIETRIMTER) ST At w

ILLONT
pmpuig . purg oy m.l- u..r::_e I T G LA S

SAYOLIOVI NOISUIANQOD DIMLIN

£IINSBVIAYY I OF SUDISLIAUNT) Jaununxosddy



TABLE OF CONTENTS

PAGE

1.0 INTRODUCTION 1-1
'~ 2.0 GENERAL TEST AND VEHICLE PARAMETER DATA - 2-1
APPENDIX DATA PLOT PRESENTATION A-1

iid



SECTION 1.0
INTRODUCTION

This report contains load cell barrier data acquired during a test
conducted on a,MovingJDeformable Barrier (MDB) on May 28, 1982, The test

speed was 37.11 mph.

Section 2.0 contains general test data and information on the load cell
barrier.

The Appendix presents data plots of load cell barrier data and one channel
of MDB accelerometer data.
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SECTION 2.0
GENERAL TEST & VEHICLE DATA



S Coep s P e ey Ay -

Test. Number: 820528

Date of Test: 5/28/82

TEST CONDITIONS'

Test Time:

Deformable Barrier Face: DSL-1285

Moving Barrier Weight (lbs):
Moving Barrier Velocity (mph):

Maximum Static Crush (inches):

3000
37.11
15.81

14:30



MOVING DEFORMABLE BARRIER ACCELEROMETER LOCATIONS

{
k

— —

NO. LOCATION X* Y* Z*

1 Center of Gravity 75.5 0.0 11.5

*Reference: X-Rearmost point of frame (+ to forward), Y-Barrier
centerline (+ to right), Z-Ground Level (+ to up).

All measurements in inches.

23
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THE NHTSA LASER INTERRUPTICN SYSTEM (LIS)

The NHTSA LIS was dsed to measure test vehicle final velocity
independently of the trip switch system. The following brief description
of the LIS is taken from the final‘report. *Impact Velocity Measurement
Systems Equipment Development," R.H. Arendt, G.L. Voytovich and P.M.
Miller, prepared for the U.S. Department of Transportation, National
Highway Traffic Safety Administration, Contract No. DOT-HS-9-02238,
December 1981,

The Laser Interruption System (LIS) operates on a non-contacting light
principle in order to obtain a highly accurate measurement of motor vehicle
velocity just prior to impact during a crash test. The system operates
over a speed range from 2 to 65 MPH and has a calculated measurement
accuracy of + 0.012 MPH.

The instrument measures the time interval for a narrow, slotted wand
attached to the vehicle to pass between two small diameter, parallel laser
light beams. The distance between the sensing beams of the instrument is
determined with a precision vernier caliper prior to each test and any
deviation from design spacing is input into the system microprocessor
during instrument pre-test setup. The microprocessor calculates vehicle
velocity from the measured time interval and the known beam spacing.

The instrument has been designed to assure that the displacement and
time measurement accuracy are within design specifications and that the
accuracy of these fundamental measurements are traceable to the National
Bureau of Standards. A self testing system incorporated into the
instrument generates a known test input based on an independent crystal
clock to verify that all aspects of the instruments are operating and to a

known accuracy.
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LOAD CELL BARRIER FACE

The load cell barrier face, as shown on the following page, consists
of a four row by nine column array of 50k lb capacity Interface Model
1220-FS load cells faced with 1 3/4 inch plywood. The plywood sections
measure 9 inches wide by 10 inches high for the upper two rows (rows C and
D) and 9 inches by 9 inches for the lower two rows (rows A and B). The
lower edge of the barrier is 2 5/8 inches above the grade.

The load cell barrier instrumentation provides an axial force-time
history map of the crash event. Data recorded by instrumentation are
presented in the Appendix.
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APPENDIX

DATA PLOT PRESENTATION

Data plots generated from the crash test data are presented on the
following pages. All data were filtered according to SAE J211.

. .
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