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The Evaluation of the Electronic Housing Structural Integrity
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ABSTRACT

The rapid tactical operation and mobility are getting important to recently developed the guid-

ed weapon systems. And military wants multi-purposes equipment to carry the war more easily.

So military wants to have the equipment that can apply without any distinction about

environment. For this reason, the robust design is getting more important now to guarantee sur-

vivability of equipment. In this paper, we try to check about structural integrity of Fire Control

Unit(FCU) which is one of the guided weapon system using dynamic FEM analysis.

Fr=d7] AR AHE 3l met &, &, o=
usH, el uheh 55, 9 ki
A, w3el 5o 249 diste] 5413 45 &
7} 7bsetes Aokt

2 5ol MIHE Fuv] AAe okelA A%
& 8ol AP 72AR] AeHE 8 9
oled B A5

ZAARobust) FE= AA = Ao ot}
B =idAe FEF7IAAY o 4 4 F

T4 wAARL, WA} 43]9, LIGNex]
E-mail : jaceun.lee@lignex1.com
Tel :031-8026-4913, Fax :031-8026-7084
*  LIGNexl
ST L RN

o) 2%, 27 9 Fzo] g u #44 Tu oy
9 FRANNE W7} shuaka
¥ omRe] TRAAA 3

RS ;
Aol wz NS B gl FHE dSahe

Fig. 1 Modelings of Control Unit(CU)
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Fig. 4 FEM of Control Unit(CU)
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Table 4 Eigenvalues of Fire Control Unit(FCU)
Mode Frequency Mass Participation Ratio
(Hz) | Transverse | Longitudinal | Vertical
st 634.48 - 0.62 -
2nd 883.03 0.37 -
3rd 1202.3 0.98 - -
4th 3856.8 - - 0.10
5th 4640.0 - - 0.11
6th 6642.3 - - 0.08
7th 7311.1 - - 0.12
8th 7372.2 - - 0.30
9th 7989.8 - - 0.20
10th | 8277.0 - - 0.05
Sum 0.98 0.99 0.91
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Fig. 5 Tensile Stress-strain Curves for Al6061-T6
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Table 5 Stress(Mpa) for Directions
Transverse Longitudinal Vertical
7.9 12.3 2.0

— Input Ampiitude
—— Transverse Response Amplitude
—— Longitudinal Response Amplitude
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Fig. 6 Response Amplitude for Directions
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Table 6 30(0.27%) Stress(Mpa) for Directions
Transverse
22.3

Vertical
16.4

Longitudinal
54.5
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Fig. 7 Input and Response ASD for Directions
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Table 7 Transmissibility for Directions
Direction IH?EEIHASD Rein?}rrlileS)A SD Transmissibility
Transverse 1.48 1.67 1.12
Longitudinal 1.90 2.51 1.32
Vertical 2.24 2.30 1.02
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,= Input Frequency
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Fig. 8 Transmissibility-Frequency Ratio Curves®
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Table 8 Total Weight(kg) of FCU Parts
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Fig. 9 Transforming Time Domain into Frequency Domain
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Fig. 10 NRL7396 Spectrum(5ft-571b) for Directions
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Table 9 Stress(Mpa) for Test Spectrum(2ft-18001b)
Vertical
125.5

Transverse
182.3

Longitudinal
214.8

Table 10 Stress(Mpa) for NRL7396 Spectrum

Transverse Longitudinal Vertical
203.7 235.3 150.3
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Fig. 11 Shock Spectrum for Ground Equipment
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Table 11 Stress(Mpa) for Shock Spectrum
Longitudinal Vertical
198.6 75.5

Transverse
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Table 12 Test Cycles for Directions®

Time Duration

(s)

Test
Cycles

Eigenvalue

(H2) Time Ratio

Direction

1o : 0.683 | 5912430

Transver
se

1202.3 20 © 0.271 | 2345928

30 0.0433 | 374829

1o : 0.683 | 3119725

Longitudi

634.4
nal

7200 20 : 0.271 | 1237841

30 : 0.0433 | 197780.5

1o : 0.683 36252547

Vertical | 7372.2 20 ¢ 0.271 |14384246

30 1 0.0433 | 2298295
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Table 13 Maximum strain for Directions
Vibration B Connector Plate
Tirae Direction Strain(mm/mm) Remark
Transverse 1.55e-6 MIL-STD-
Harmonic LongltL.ldmal 5.58e-6 167-1A
Vertical 8.65e-7
Transverse 1.86e-6 MIL-STD-
Random | Longitudinal 1.72e-5 810G
Vertical 6.14e-7
Transverse 6.55e-5
Longitudinal 5.85e-4 MIL-S-901D
Shock Vertical 8.85e-5
Spectrum | Transverse 8.85e-5 MIL-STD-
Longltgdmal 1.92e-4 810G
Vertical 4.59¢e-6
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