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ABSTRACT

This research investigates the deployment time of an active hood lift system(AHLS) activated a

gunpowder actuator for the passenger vehicle. The deployment time of the system is investigated by

changing the principal design parameters of the system. In order to achieve this goal, after introduc-

ing the geometric structure and operating principle of the AHLS, the dynamic equations of the sys-

tem are formulated for deploying motion. Subsequently, using the dynamic equations, the deployment

time of the system is determined by changing several geometric design parameters such as location

of actuator. It is then identified which design parameters are main factors to affect the deployment

time of AHLS.
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Table 1 Material properties of latch system
Value

Symbol Specification

I 4.4 % 10" m' | Inertia moment of L,

1> 8.3 x 10° m* | Inertia moment of L,

Mass of hood loaded to Latch

my 6.67ke | gl

n 0.3 Friction coefficient

Table 2 Variables in dynamic equation of latch sys-

tem
Symbol Specification
0., Rotated angle of L;
0., Rotated angle of L,
XL Lifted height of latch system
Fu Force transmitted by actuator to L,
Fio Force transmitted by L, to L,
Fis3 Force transmitted by L, to Latch
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Fig. 4 Deployment time due to changes in parame-
ters
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Table 3 Material properties of hinge system

Symbol Value Specification
I 1.6 x 10*m* | Inertia moment of H,
I 3.9%x10° m* | Inertia moment of H,
Iz 3.7x10 *m* | Inertia moment of H;
mi 0.1 kg Mass of H;
ms 0.12 kg Mass of H,
m, 8.25 kg g?f:;tigi hood loaded to vertical
mo Ak | etion
u 0.3 Friction coefficient

Table 4 Variables in dynamic equation of hinge sys-
tem

Symbol Specification

O Rotated angle of H;

o Rotated angle of H,

s Rotated angle of Hj

0., Rotated angle of center of mass of H;

0.3 Rotated angle of center of mass of Hj

XH Lifted height of hinge system

Fu Contact force transmitted by actuator to H;
Force transmitted by H; to H, through the
Fua . ..
rotational joint
Fus Contact force transmitted by H; to Hj
Force transmitted by H, to Hs through the
FH4 . ..
rotational joint
F Force transmitted by Hs; to hood through the
Hs

rotational joint
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Fig. 5 Deployment time due to changes in parame-
ters
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