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Use of a FBody Dummy to investigate
the Windscreen Fractur&ehaviourin
Pedestrian Crashes with Passenger Ca

Einsatz eines Ganzkorperdummies zur Untersuchung des Bruchverhaltens von
Windschutzscheiben im Plkakul3gangeranprall

5. Dummy.Crashtest.Konferenz
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Many questionsto answer 20minutesto goX
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HowiIisthe currentsituationin legislationwrt passive VRafety
andwhat arethe issue®

Does the windscreen fracture behavior in Impactor tests correspond to reality?
What cana full-body dummycontribute to the investigation&

Are impactor and fulbody dummy tests comparable?

Whatdo we learn?

Whatmaybe a possibleapproacl?

2 | Oliver Zander: BASt | m



Currentsituation: legalrequirements(UN-R 127)
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3,5/4,5 kg, 35 km/h ' A \

HPC 1000 (1/2 of childheadformarea
(2/3 of entire headformareg)

HPC 1700 (1/2 of childheadformarea
(1/3 of entire headformareg)

Child:10001700 mm, 50

Adult: 17002500 mm, 66

Cowlarea Monitoring

Lowerextremities(FlexP Dl

SinceUN-R 127.03Inclusionof windscreen

40 km/h, . _
340NmTibia (264 mmelaxationzone 380NmM), test areaandcowlmog;:lo:|n?irea_13ﬂ FOCUS:!
22mm MCL, 13 mm ACL/PCL . ,fF i\wmﬁ,whmmmmmefmrd. Assessmenbf
Impactheight Groundlevel+ 75 mm ~p -
paETEs glazing
Upper Legfor highbumpervehicles: Nnot the underlying
40 km/h
75 kN structure!
510NmM
Impactalignment mid of bumper (1 dimensions n millimetres)
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Currentsituation: legalrequirements(UN-R 127) bast
CurrentWording in UNR 127.03i(cludingSuppl 2) and UNR127.04i0cludingSuppl 1) Federal Highway and /4
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Text of the Regulation

"2.48. "Atypical windscreen fractulehaviout is where the Figurel6 T T - DR € — — - - - == - - - -
. . ! Jerk criterion graph and formula
headformto windscreen impact results in at least one of the

d
fO”OWing cases: | min ( d_(tl ) | < 180g/ms, for 0 <t < 4ms
[ Check of atypical WS fracture behavic
(a)The absolute value of the minimum value of the derivatio o, & : -
of theheadformacceleration versus timgless than 180 . i Acceleration Curve a(t)
g/mswithin the first 4msafter the initial contact of the o

headformto the windscreen, as shown in Figure 16; or

Jerk Curve [g/ms]

(b) The minimum value of the acceleratibalow 300 m/s?
petween the initial peak and 10 milliseconds is reached
ater than 4nsin the time/acceleration pladr glass
preakingwhich expands to whole windshiaklnot visibly
observed'

S da
- | Derivation (Jerk curve)z o

Acceleration [g]

Derivation

Minimum: jerk peak 4 ms

Annex 5

"4.8.Tests may be repeatadcase of atypical windscreen fractufée repetition of the test &
manufacturer 0s request where the HIC value exX
zone The maximum number of repetitions on a measuring pointis 3 (i.e.4tests 1 _ Y& | ,qu'ZsrlOEM S

total) in this caseOn request of the technical service the tests may be repeated where the HIC value is (max. 3 repeats) (max. 3 repeats)
below the limit of the head impact zgndor instance in case of underlying structures within 100 mm of no no

the measuring point.
==
Tests with atypical windscreen fracture shall be duly recorded in the test report
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® | Samecalr;
sameheadimpactor
sameimpactpoint,
sameimpactspeed
. sameimpactangle!
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Issues @ \/
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Res. Acceleration [g] / Jerk [g/ms] HIC 340,3 Transport Research Institute
' : NThe miIn
160 - ' oAtypicaly lerati
: ypicaliacceleration Value Of the
100 i : I
| / acceleration
pr—— ‘ '.. —— — — | below 300 m/s?
. Minimum @4,95 ms ==> Acceleration criterion applies! between the
E : - initial peak and
= 140 | alypicatiJerk oy
- F— —----f-- 10 milliseconds
E Test may be repeated upon request of the TS! iS re ached |ater
-320 E @ V than 4mS|n the
o - : time/acceleration
N A> ¢ pl ot . O
Minimum >> 180g/ms ==> Jerk criterion does not apply! ‘ 5

-500
[ms]
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Reality?
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Does the windscreen fracture behavior In Impactor tests correspond: .
to reality?

SOUrce: GIDAS
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Contribution of a full-body dummy
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frontal rearward oblique
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Vehiclespeed= 40 km/h
Stationarydummy
Fourdummyorientations

Firstpoint of contact(@ vehiclecenterline
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Contribution of a full-body dummy
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Contribution of a full-body dummy
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Contribution of a full-body dummy
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HIC 7776
Accelerationtypical HIC 77.84 .
Jerk typical Accelerz_;\tlon atypical
Jerk typical
Res. Acceleration [g] / Jerk [g/ms] - BFUPGL1
E -
492 CH 421
e -E .
| i
i - -
HIC 10232
HIC 4763 U Accelerationatypical
Accelerationatypical » Jerk typical

Jerk typical

time [ms]
—Res. Acc. [g] —Jerk [g/ms]
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