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ABSTRACT

In this study, stability designing electronics mounted on launch vehicle for shock load(low/high

frequency band) could be derived. For the low-frequency shock loads, CCA(circuit card assembly)

has secured the structural integrity over the best natural frequency techniques. For the high-frequency

shock load, the structural integrity could be ensured with applying device such as the insulation pad.

When the EAR is applied, insulation effect of part application is good more than whole application.
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Damping
ratio
0.05
0.50

Young's modulus
[GPa]
0.50
0.02

t
[kg/m%
2,200
960

Table 2 Specification of material
Densi

Teflon
EAR

Material

Trans. Korean Soc. Noise Vib. Eng., 25(10) : 700~706, 2015 | 701

3t ccag Fx

[<)

g 28
(2) CCA 33 43}



Jong-Hak Lee et al.;

Designing Electronics for High Frequency Shock

SAskgel et S FRE EATS 1Y
I, oF 1,500 g AEe] 712 Yepith, dapAe] 5
2 EAEE AR ddolHE Agad )
2 olfojxiglon], nFnde] 1 JtEE dhe
A o]l F F dom, o] AT it Aol
e S AHolEE 1,000g TV THEE &l

A AFAS ZES 74 Hof Ju. web, o]
FoAE A7) Fo FAFEC] et e AR
AL A% AAZ sk 240 v,

D CCA(circuit card assembly)
- 53 FFF34 160 Hz
@ CCA 7(]—70- o].oxl Zaﬂxﬂ
Y3 X FI4 320Hz o)
; Octave rule 48
; Global mode 7]

Fig. 1 Schematic of CCA

Fig. 3 Shock isolator - partial application
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3D modeling FE modeling

Modal analysis result
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Fig. 4 Modal analysis(non-isolator pad)
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Fig. 5 Modal analysis(isolator pad-whole application)
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Fig. 9 FE modeling of CCA

Table 3 Natural frequency of electronics

Teflon
[Hz]

EAR
[Hz]

Non isolator
pad[Hz]

Nylon
[H7]

Whole

A 2,074
application

1,774 1,600 644

Partial

L 2,074
application

1,414 1,027 457
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Fig. 11 Response analysis(arbitrary acceleration base excitation)
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Fig. 12 Response analysis(random vibration base excitation)

Table 4 Response for dynamic loads

Versed-sine Arbltrar_y Randqm
le] acceleration vibration
[g] [grms]
Non-isolator | =59 4 1,238.0 40.1
pad
Nylon pad
(partial) 150.3 1279.0 46.9
Nylon pad
{whole) 150.0 956.9 50.8
Teflon pad
(partial) 150.5 1,166.0 40.3
Teflon pad
(whole) 150.0 1,118.0 49.5
EAR pad
(partial) 151.5 395.8 114
EAR pad
(whole) 153.0 467.7 13.3
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Fig. 13 Natural frequency of system
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Fig. 14 Response for arbitrary acceleration base ex-

citation
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