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| AR Simplified calculation

The following formula provides an approximate result and allows
understanding the effect of the main components of Deq:

Deq LIN & 6.6*USBF(kN) + 0.84*{Rodpot(mm) - 3.7*USBF(kN)}
= 3.5*USBF(kN) + 0.84*Rodpot(mm)

Deq LIN
90
80
B 70 \\
£ 60 \\
S 50 \\ \\
Q
T 40 \\ \
,g 0 \\ \>(/ Deq =60
©
Ooi 20 \‘>// Deq = 45
10 // Deq =30
0
@6 S G r 0 2000 4000 6000 8000 10000 12000
CENTRE EUROREEN Upper Shoulder Belt Force (N)




-
-
-

G-z ¢
W N n p Ul
t
CCCCCCCCCCCCCC , BIOMECANIQUE,

MMMMMMMMMMMMMMMMMM

R Matlab script includes the following files :
RDEQ 2012 iso.m (main program)
N cfcfilt.m
N Deter3db.m
Nthorax _lin_1c.m

NIt requires ISO files of
N Rodpot deflection
N Upper Shoulder Belt Force




File.so

MName of the laboratory

Contact hatme of laboratory

Contact
Contact

phone of labhoratory
fax of laboratory

Name of customer

Laboratory test ref. nunber
Customer test ref. number

Title

Mediuwm No./number of media

Type of the test

Date of the test
Number of test objects
Name of test ohject 1
Velocity test object 1
Ma=ss test chject 1

Sign convent./Instr.3tandard:
194

:100000000000TIO0
:11HEADOOQOHS ACKEP
t11HEADOOOOHI ACYP
t11HEADOOOOHI ACZP
! 11NECKUPOOHIFOXP
:11NECKUPOOHIFOYP
t11NECKEUPOOHIFOZR
1 11NECEUPOOHI MOXP
! 11NECKEUPOOHIMOYP
:11NECKUPOOHIMOZEPR
:11CHSTOOOOHS ACER

a1 4SS T OONO I AT

MHNumber of channels
MNamme of channel 001
WName of channel 002
Mame of channel 003
MName of channel 004
MNamme of channel 005
WName of channel 004
MWame of channel 007
gMatne of channel 003
(Marme of channel 009
,;Name of channel 010
MWame of channel 011

ATmanm = F mulemaman =1 47
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tDatsa bdgquisition
t+11 1311 131131311

:+11 111 1113111
tEuroNCAP

:000001XX

:000001XX

tEurcNCAP CODE Frontal
1171

tEuroNCAP ODE Frontal
12012-01-01

i1

tVehiclel

:17.01

:1000.0

SAEJz211

File.001

Test object number
Errors occurred

Name of the channel
Laboratory channel code
Customer channel code
Channel code

Unit

Reference system
Transducer type
Pre-filter type

Cut off fregquency
Channel amwmplitude class
Feference channel
Feference channel natme
Iata source

Data status

Sawpling interwval

Eit resolution

Time of first samwple
Number of samples
Cowtnent s

First global maximun values
Time of maximan walue
First global miniman value
Time of minimum wvalue
Gtart offset interval
End offset interwval
+0.124137E+01
+0.124137E+01
4+0.124137E401
-0.633634E+4+00
-0.125863E+4+01
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THO

:Driver Zeat EBelt
tNOVALUE

tNOVALALUE
:113EEEQOODE3IFOEP
Hy

rzlobal
:DE11-11-11

16 poles Butterworth, 4kH=z
t4000.0
116000.000
rnovalue

tNOVALUE
rtransducer

rok

:0.000050

16
1—0.429000E-01
199949

tnext 6 items for proofing
r+0.425300E4+04
t+0.739500E-01
t—-0.350126E+02
t+0.225650E400
1—0.452000E-01
t+0.000000E4+00



Input

N Rodpot deflection should be named:

N 11CHSTO00O0H3Dxxx (for Driver)

N 13CHSTO000H3Dxxx (for Passenger)
N The unit may be “m” or “mm”

R Upper shoulder belt force should be named:

N 11SEBExxxxxxxxxx (for Driver)

N 13SEBExxxxxxxxxx (for Passenger)
N The unit may be “N” or “kN”

N In case a driver and a passenger are
present, the Deq will be calculated for both
of them.




Calculations

COMPORTEMENT HUMAIN

® For the belt deflection calculation
R the stiffness and damping are calculated as follow:
® k1=135.78-0.0018*Max_Upper_Shoulder_Belt_Force
® ¢1=0.0185*k1-0.2357
® The belt deflection (Dbelt) is calculated by solving the differential equation
® USBF = k1*Dbelt + c1*Dbelt’

N For the airbag deflection calculation
R theinitial stiffness and damping are calculated as follow:
®  ki=238.14 - 0.0023* Max_Upper_Shoulder_Belt_Force
® ¢i=0.0185*k1-0.2357
® The belt deflection is calculated by solving the differential equation
® USBF = ki*Dbelt + ci*Dbelt’

® The airbag deflection (Defl_airbag) is calculated by substracting the belt deflection from the rodpot deflection
® Then the stiffness is increased until the difference between the localized calculated deflection and the measured sternal deflection is

less than 5mm at any time.

® DEQ is calculated as follows:
® DEQ LIN = Belt_deflection + (Fn*Defl_airbag)
R  WithFn=0.84

N  Therisks for M50 and FO5 are calculated with the following formulas:
Risk DEQ M50 = (1-exp(-exp((log(DEQ_max)-intercept-fage*age)/scale)))*100
Risk DEQ FO05 = (1-exp(-exp((log(DEQ_max/F05)-intercept-fage*age)/scale)))*100

With scale=0.246
intercept=4.9908
fage=-0.0174
F05=0.817
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LABK Injury Risk Curves

® HIll 50t Male

Injury risk 50th) = 1- expl ~ exp( 2E% - 4-292; 2-0174 age))

® HIlll 5th Female

Injuryrisk G60th) =1- exp(— exp( In(deq /083 _OA;?; 00174 age))
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LAB Output

DEQ 2012 - Driver
I | |

Localized Deflection 408
Distributed Deflection ; 9.3
Equivalent Deflection lin: 44 .7 {17 4% for M50 and 35 3% for FOS at 45 yio)

= [N N e 4 o s !
£ 5 : 5 5
5 ' <
%4[] S

i
%:}30 -
-

[
=

10

Time [g]

@ ceser

CENTRE EUROPEEN
D'ETUDES DE SECURITE
ET D'ANALY! 'SE DES RISQUES



-
-
-

LAB & Thresholds

HIIl 5th Female - DEQ LIN 45 vy/o
90 i I
Deq allows more deflection than Rodpot
80 Proposal for ENCAP Upper limit: Deq @ 10% risk | [
@ 5kN, Rodpot should not overpass 18 mm
= 70 @ 2kN, Rodpot can reach 30 mm —
£ 60 7 |Deq is more sewere than Rodpot | |
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HIIl 50th Male - DEQ LIN 45 y/o

\

Deq allows more deflection than Rodpot
Proposal for ECE94 limit: Deq @ 50% risk
@ 6kN, Rodpot should not overpass 48 mm
@ 2kN, Rodpot can reach 65 mm

7 |Deq is more severe than Rodpot |
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