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A pod mounted on an aircraft external must be installed on an aircraft after its structural safety is verified under flight
conditions. This paper presents methods of flight load and test load generation. Evaluation of test result data and standards
for failure mode are also presented. First of all, to verify the static structural stability, flight loads for the aircraft maneuvering
conditions were calculated. Finite element analysis was then performed with flight loads. As a result of the analysis,
structures were verified to have a margin of safety for a given design requirement. In addition, it was confirmed that the
launcher tube had enough rigidity to support the missile. Thus, the role of stinger such as longeron and hardback was
insignificant. Finally, based on results of tests and analysis, the static structural stability of pod was substantiated and the
reliability and effectiveness of the analysis model were obtained. These results and dynamic stability verification results
suggest that an optimal design is necessary.
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Table 1 MIL-STD-8591 appendix B. Table C-II, helicopter flight parameters

Condition a, a, a, , @, @, w, w, ,
Symmetrical flight +1.00 +0.20 3.50 +1.00 +1.00 +0.10 +1.00 +4.00 +0.50
Unsymmetrical flight +0.5 +0.5 2.8 +1.0 +1.0 +0.9 +8.0 +1.5 +2.5
Landing with roll +0.5 0 1.8 - - - +12.0 +2.5 +1.5
Landing with pitch +0.5 +0.5 2.2 - - - +7.0 +5.5 +0.3
Points (1) and (2) (symumetric pullup): | . . §
38000 (8) Design Limit Load (Px, My)
as=0to + degrees 59
2 {
Bs== St degrees upP z x [
Points (3) and (4) (symmetric pushover): :é, B ’
as=0to— 222 0 degrees @ @ § ~: g I
- § 1
Bs== 30q00 degrees @ -:.:: T
Point (5) (rolling pushover): INB;)ARD OULBOARD -:m-;u 2o 10 ¢ n 00 n 00
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Table 3 Material properties of aluminum

Mechanical Property AL6061-T6 AL7050-T7 AL5052-H32 Unit

Young’s Modulus, E 68.25 71.01 69.63 GPa
Shear Modulus, G 26.20 26.89 26.54 GPa
Poisson’s ratio 0.33 0.33 0.33 -

Density 2,710 2,820 2,680 Kgm’
Yield strength 241 441 152 MPa
Ultimate strength 290 510 214 MPa
Ulfg:;;fﬁear 186 296 131 MPa
Ultimate bearing
strength 462 752 345 MPa

(e/D=1.5)

Skin
(a) FEA model of pod with skin

HardBack

Bulkhead

Z Longeron

(b) FEA model of pod without skin

Fig. 5 FEA model of pod
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4. 0=0deg & =5.4deg

(b) Pod pressure distribution due to down wash

Fig. 8 Rotor down wash CFD analysis
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(a) Skin stiffness
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(d) Result of tube assembly tensor stress
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Fig. 10 FEA results of pod
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Fig. 11 Pod section for integration of load
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Fig. 13 Configuration of static structural test whiffle tree
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Fig. 16 Static structural test profile (design ultimate load)
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