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A Packing Design of the Monitor by Considering the Free Drop

Impact

Seong-Ho Yun®

ABSTRACT

This paper deals with the finite element model of the monitor for the simulation of directional free drop tests
such as the backward and vertex free drop as well as the associated free-drop experiment. The model was made
for an unconditional stable solution for the explicit integration algorithm. It was found through the comparison
between simulation and experimental results that the general behaviors at the time of impact were observed to
well correlate with each other in terms of acceleration, displacement, contact force and stress of monitor
components.
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Z|&Mdd g = gravitational acceleration
p = material density

( ) = subscript for the shell element v = the free-drop velocity
( )s = subscript for the solid element
( )i = subscript for the initial state 1. M8
( )y = subscript for the final state
C = speed of the air FEHRAGANA AFel dF3A] X 48 Q&
! = characteristic length of Yalate] EAEGE wE 17 AFeldt ¥A
A = Lame constant T 2 AFE7 2od Aot wEkA] A FS
G = impact acceleration or shear modulus WEAA47 $48748 UH3tes TFEAE His
o = angular frequency A yasiel gk, §3] HZ9 rHEE AAAEFLS

h = height or distance of the free drop
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Fig. 1 Six components consisting of monitor tube
and their containing box: (1)panel, (2)spring,
(3)formed mask, (4)support frame, (5)inner
shield, (6)funnel
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Fig. 2 A combined model of the packing and the

monitor
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Fig. 3 The backward free drop simulation

Fig. 4 The vertex free drop simulation
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Fig. 5 The configuration after the impact of the free
drop
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Fig. 6 Acceleration and displacement at the panel
_center and contact force between tube and
packing in case of the backward drop
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Fig. 7 Acceleration, stress and displacement at the
formed mask center in case of the backward
drop
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Fig. 8 Acceleration and displacement at the panel
center and contact force between tube and
packing in case of the vertex drop
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Fig. 9 Acceleration, stress and displacement at the
formed mask center in case of the vertex drop

Table 1 The simulation result

FAx 3} | EAE
Hert&w [G] | 201 54.6
FAFA 7H&= [G] | 13.6 28.5
|BE vtr= AE® (6] [2477 | 522
FE vt 38 [Gpa] | 0.020 | 0.017
3 7 A Ml

Contact Force IKN]

Acceleration [mm/ns?]
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Fig. 10 The schematic of the pure drop test
equipment
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