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Study of Occupant Deceleration Control in a Crash on the Separation of the Vehicle Mass
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ABSTRACT

In order to reduce the maximum value of the
occupant deceleration in a vehicle crash, a physical
model which has the separated mass of vehicle was
devised to yield an optimal vehicle deceleration wave
form. The validity of this model has been certified by
a mathematical study and a three-dimensional dummy
simulation.
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Fig.1 One-dimensional two-mass model
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Fig.2 Wave forms of the mathematical solutions
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Fig.3 Model for the separation of vehicle mass
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Fig.4 Theoretical vehicle and occupant deceleration
wave form from the vehicle mass separation
model

ddddooooouououooo

Fig.a O00ODO0OO0OOOODOODOOOODOODODOO
gbobobobobobooooooobobobobo
gbobogoogo ATBOOODODODOODOOOOODODO
gboboboboboboooboobooobobobobo
gbobooboooboooboobooboboboon

Fig.b DO00DO000O000O0O0OOO0O0OOOOOODOOO
oMmooboooomoooooooobobobobo
gbobooooooobo

gboboboboooboobooboooooooooon
gobooboobooboobbogobooboobooobooboao
300 60ms DOOOOOODOODOODOODOOOOOOO

J— )"(B
800 ———M8M8¥ M 1 .t X —
= Dummy
&~ 600
@
E 400 -
s L; ~~
= 200
% O 1 1 L N
[0
8 2000 W 40 60 80
-400 Time (msec)

Fig.5 Vehicle and dummy chest deceleration
in a three dimensional simulation
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