SRR R L 53

Evaluation of Structural Performance for Filament Wound Composite Ablative Tubes

Sungho Yoon', Taekyung Hwang“, Namgyun Yun". Soonil Moon™

ABSTRACT

Composite ablative tubes required capabilities of ablative and structural characteristics were fabricated through
filament winding technique and several experiments were conducted to evaluate the structural performance of
composite ablative tubes. For this purpose, manufacturing procedures were briefly described and then resin
digestion method was applied to measure the fiber volume fraction and the void content of composite ablative
tubes. The configuration of tensile specimen for composite ablative tubes with not losing the continuity of
reinforced fibers was suggested by evaluating mechanical properties of several types of the specimen with
different widths. Also, suitable processing variables for composite ablative tubes were determined by evaluating
mechanical properties of several types of the specimen with different processing variables. In addition, acoustic
emission signals were obtained during the proof test and could be applicable to study the crack initiation and
the damage mode of composite ablative tubes. Finally, the structural reliability of composite ablative tubes could
be verified to satisfy design requirements through the proof and burst tests.
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(b) composite ablative tube

Fig. 1 3-axis controlled F/W machine and composite ablative
tube.
Table 1 Processing variables for ablative tubes
; Tension Bandwidth
Fiber Pattern (kgflend) (mm)
Type 700-1 T700 1 25 6.0
Type 700-11 T700 11 25 6.0
Type 300-11 T300 11 1.5 6.0
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(a) 1 pattem

(b) 11 pattemn

Fig. 2 Configuration of winding patterns.
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Fig. 3 Specimen selections for fiber volume fraction and void
content.
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Fig. 4 Photograph of tensile curved specimen with test
fixture,
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Experimental test set-ups.
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(b) strain gage placements on composite ablative tube

Fig. 6 Pneumatic test fixture and strain gage placements.
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Fig. 7 Sensor placements for acoustic emission signals.
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Fig. 12 Comparison of tensile properties for T700 composite
ablative tubes by varying with winding pattern.
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Fig. 13 Strain and acoustic emission signals by varying with
time for T700 composite ablative tube.
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Fig. 15 Acoustic emission signals at various locations of T700
composite ablative tube with 1 pattern.
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