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Pattern Design and Structural Test for the Involute Construction
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Abstract

In order to fabricate a involute construction structure, the pattern design for prepreg stacking was
developed. For obtaining the demanded strength in the circumferencial and axial direction of the
involute construction and the proper processablity of prepreg stacking, the shaped pattern method was
established which has a calculated length suitable for stacking. We can obtain the involute construction
with clean interface between laminated plies and suitable dimension by using pattern design method

developed in this study.

Test specimens with varied arc angle were designed to test the structural

properties of involute construction. Tensile and compressive strength decreased with the increase of arc

angle.
transformation of material properties successfully.
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Tensile modulus and compressive failure strain were calculated under the conditon of
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r-z cross-section of involute construction
(top : (a), (b), (c), (d)) and r- @ cross-section
in pattern(bottom)

Fig.1
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Fig2 A prepreg pattern developed in this study

Fig.3 Shape of the prepreg stacked structure using
the pattern design: 45 view(top) and side
view(bottom)

Fig.4 Photograph of manufactured involute
construction by using the pattern
design method
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Fig.5 Design of specimens for

structural test of involute

Compressive strength(kg/mm?)

[
[ ]
w-
404
204
o] Inlneage "\
—a—( S~
.’ m—
10 —.—4@ 'k.
L]
c ¥ T L] T T M T Y
0 2 4 8 10
Qutof laneange()

Fig.6 Effect of out of plane angle on the tensile

strength.
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Fig.7 Effect of out of plane angle on the
compressive strength.
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Fig. 8 Considerations on the tensile modulus calculations
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Fig.9 Effect of out of plane angle on the tensile
modulus
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Fig.10 Effect of out of plane angle on the
compressive failure strain



