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Fig. 2 Simplified bell crank modeling
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Table 1 Comparison of mechanical properties

Material p (kg
E (GPa) | Sy, (MPa) m?)

Al 6061-T6 75 241 2700
AlSi_12 55 200 2685

Fig. 4 2018 bell crank FEA results
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Fig. 7 Bell crank 2™ motion T.O results
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Fig. 8 PolyNURBS process and FEA results
s AuEl o] F b e sl 9@
A Azt Howel 4.391e-2mm, Hdf ¥
< 111.1MPa® <SbdAS 1.8, A& 247g0]
thool= ZHdd B A7 AdHE R

Fig. 9 3™ optimization : gauge optimization result

Fig. 10 Final modeling FEA results
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Table 2 Comparison of bell crank FEA results
Variable 2018 2019 Result
Weight (g) 310 231 -25.48%

Displacement(mm) | 5.082e-2 1.656e-2 -67.41%
Max stress (MPa) 89.26 47.6 -46.67%
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Fig. 12 3d printed bell cranks
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Fig. 13 Building directions of the tensile test specimens
Table 3 Comparison of properties according to the
printing direction
Building direction | X, Xo0 Y Z
Tensile Ou1 45 51 27 40
strength Ou2 44 51 30 43
(MPa) O3 47 51 28 45
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