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Fig. 1 Structure of Blackbox
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Fig. 2 Tester
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Fig. 3 Finite Element Model
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Table 1 Material Properties
Young’s Poisson’s Yield
Modulus(GPa) Ratio Strength(MPa)
Box 114 0.3 860
Pin 200 0.3 1200
Plate 200 0.3 270
Table 2 Sand Fineness Spec
% By Mass Particle Size (Micrometers)
1 Max Greater than 710
2-4 500-710
10-11 355-500
25-3H 250-355
25-3H 180-250
15-23 125-180
1-7 90-125
2 Max Less Than 90
2.4 ='E”—.ﬁ SHY +H

s 29gslEs 98 g
2k, Atol= 9 WR-EAl As AF el wE 37}
A QA dg AEA S WA AAlste] s
Ae Bl FrAoR e s AR of
£ A% A7 QA= Fig. 49} o] o494 Fulo}
T 1Al u}ﬂﬂ%}g AL A% 94 79 &

o] gFA L%O,j xﬂ(Honeywen GE Aviation, Smith
Aerospace, L3 EDI%) 9] 2dg wkdslo] 53}
A7 )1E FElE AAgsielor, s A=

Fig. 4 Blackbox Design Parameters
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Fig. 5 Deformed Shape of Blackbox
Table 3 Summary of results

Shape, Size, Thickness | Stress(GPa) | Penetration

Cylinder, #105x113, 6.0t 1.04 No

Cylinder, »105x113, 5.5t 1.12 No

Cylinder, ¥105x113, 5.0t 1.32 Yes

Cylinder, »100x118, 5.5t 1.09 No

Box, 95x95x109, 5.5t 1.17 No

Box, 95x95x109, 5.0t 1.35 Yes
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