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Design and Fabrication of Composite Sandwich Payload Platform
and Strut Tubes for Satellite Main Body Structures
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Table 1 List of Material properties.

2024T3 | MA40T | 3.1-1/8-7P(5056)
Eq(msi) 104 3147 0.906 ksi
Ex(msii) “ 1.0 0.111 ksi
Go(msi) 3.86 0.75 6.67 ksi
Gy(msi) “ 049 200 ksi
Gy(msi) “ 0.75 45.0ksi
p(b/i’) | 0.101 | 0.058 3.1(I6/)
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Table 2 Comparison of sandwich construction.

Parameter 2024T3 @
E((msi) 10.4 11.475
t;(in) 0.032 0.0472
W(b/in®) | 0.00575 | 0.00526
H(msi-in) | 0.667 1.085
D(msi-in” | 0.341 0.568
S(ksi-in) 29.29 29.92

H: In-plane stiffness, D:Flexural stiffness, S:Rigidity
stiffness
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Table 3 List of load cases.

Load Case Load(X,Y,Z)
Casel (0.0, 3.5G, 10.0G)
Case 11 (0.0, -3.5G, 10.0G)
Case 111 (3.5G, 0.0, 10.0G)

Case IV (-3.5G 0.0, 10.0G)
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Table 4 Margin of Safety (M.S.) for each panel.

M.S.
Failure Mode ® ®

First Ply Failure | High(IV) | High(IV)

Facing Dimpling High High
Wrinkling 4.64(IV) | 2.43(IV)
Core Core Crushing 2.07() 2.27(Iv)
Core Shear High(IIl) | High(III)
Fastener Insert Pullout 1.73(D) 1.50(IV)

Sandwich | Shear Crimping High High
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Table 5 Properties of tube section.

Property | AL 2024T81 ®
DiGnner din) 0.875 in 0.875 in
Do(outer dia) 1.125in 1.033 in
t(Thk) 0.125in | 0.079 in
A(in?) 0.3927 0.23611
I(in") 0049854 | 0.027034
J(ind) 0.0997 0.05407
EA(ibs) 4.123E+6 | 4.763E+6
El(Ibs-in2) 5.235E+5 S5.453E+5
GJ(Ibs-in2) 3.998E+5 1.978E+5

Table 6 Margin of safety for composite tube.

Check list M.S.
Column Check 8.97
Laminated Tension 951
Tube Shear High
Analysis Combine 836
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