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ABSTRACT

A well-designed flight vibration specification enables the optimum weight design of the Surface-to-Air or
Air-to-Air Missile, improves the maneuverability of the flight vehicle, improves the engagement of target, and
increases the price competitiveness of the components and the missile system. Conventional flight vibration
specifications are used by using a somewhat higher standard as suggested in MIL-STD-810C, or based on
accumulated data from developed similar missile systems. In this study, we confirmed the validity of FEA response
analysis by comparing response data obtained by FEA and response data of real product. Also we proposed that
each specification that reflects the structural characteristics of the place where the components are mounted is

required instead of verifying all the components by a single flight vibration specification.

Key Words : Flight Vibration Specification(H]3]%15712}), Random Response Analysis(¥'d 55 34), Surface-to-Air
Missile(A] tH-&-F 1= &F), Air-to-Air Missile(3 &= &

Jlsddy w7 : Section Weight of Missile Fuselage
1 : Front Section Length of Missile
L : Missile Length w  : Front Section Weight of Missile

W : Missile Weight
li7 : Section Length of Missile Fuselage
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Table 1. Properties of study object

ltems Ratio of Length | Ratio of Weight
L/1, wi/w 0.25 0.05
L/1, wofw 0.14 0.20
13/1, wi/w 0.11 0.23
/1, wa/w 0.29 0.29
Is/1, ws/w 0.21 0.23
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Fig. 3. Configuration for a axial test
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Fig. 4. Excited force and measured acceleration
(axial test)
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Fig. 6. Excited force and measured acceleration
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Table 2. Data measured from the axial test

Measured data
Components | Acceleration Frequency
(Grms) (Hz)
Cl 0.13 240, 257, 433
C2 0.21 190, 257, 325, 361, 433
3 0.15 240, 263, 322, 361, 382
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Table 3. Applied damping ratio

Frequency Damping ratio
(Hz) (%)
~30 0.38
31~120 1.03
121~200 1.76
201~300 4
301~2000 5
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Table 4. Data obtained from FEA(axial)

Measured data
Components | Agceleration Frequency
(Grms) (Hz)
Cl 0.12
C2 0.20 119, 190, 360, 435
C3 0.15
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Frequency Components

(Hz) Ct C2 C3

20 3.74921e-8 | 3.75937e-8 3.73201e-8
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