The Structural Analysis of Wedge Joint in Composite Motor Case
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ABSTRACT

The joint parts was composed of inner AL(aluminum) ring, FRP wedge and motor case which was
manufactured by filament wound method. Where the motor case consists of helical and hoop layer. The
finite element analysis was performed for the design variable of joint parts to improve the performance of
motor case. Where the adhesive layer was modeled to elasto-perfect plastic material and the contact
condition of AL ring and wedge was modeled by using the contact surface element of ABAQUS. And the
sliding distance of AL ring and the hoop strain of composite case were compared to hydro-static test
results to verify the accuracy of analysis results. When wedge and AL ring was perfect bonding, though
the hoop strain of joint part was reduced, the maximum shear stress was occurred at the adhesive layer.
Thus the adhesive layer had failed due to the high shear stress before the failure was occurred at the
case. And as another design method, when wedge and AL ring was contact condition, the shear siress on
adhesive layer was decreased. But the hoop stress of joint part increased due to the sliding behavior of
AL ring. Finally, the fail was occurred at the composite case of joint part. The improved joint method
reinforced by hoop layer to the joint parts under contact condition for wedge and Al ring reduced the
joint part’s hoop strain by constraint the sliding behavior of AL ring.
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The shape of wedge type joint

(O:Aluminum  Ring, @:FRP wedge, ®:Helical
layer, @:Adhesive film, ®Helical 2&Hoop layer

Fig. 2 Configuration of wedge joint paris
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Table.1 Material properties & Lay-up for case

Unit : (Kg/mm?)

» TB800/AD6005 :
E;=17066.4, E;=933.86, E;=933.86

G|2:544.4, G]3=544.4, Gz3=387.4
v 12=0.33, v 13=0.33, v 23=0.49
» AL7175-T73 :
E= 7311.0, v=0.33
» FM73 :
E=250.0, »=0.36, 0,~8.366, r,=4.78

» Stacking sequence for motor case
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Fig. 4 Rotation of principal material axis from
arbitrary axis.
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Table.2 Effective modules for each part
Unit : (Kg/mr)

Ex Ey E. Uxy| OUxz| Uyz ny Gy, Gyz
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Fig. 5 Configuration of hydrostatic test
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