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In this study, a lightweight CFRP ablator was developed for a rocket nozzle of solid propellant rockets to realize weight
reduction. To realize lightweight CFRP, this CFRP has many vacancies made by infiltrating phenol resin and solvent (ethylene
glycol and carbon black). Various densities of CFRPs from 0.88 to 1.3 g/cm® were realized by changing the composition ratio of
resin and ethylene glycol. Thermal and mechanical properties were evaluated by measuring thermal conductivity and compression
tests. The effect of bulk density, tow size and stitch density of 3-D fabric on thermal and mechanical properties were revealed. As a
result, lower density sample possessed lower mechanical properties, however, its heat insulation property became superior. The
mechanical and thermal properties of the light weight CFRP with carbon black were almost same as the sample without carbon black

with some composition ratio.
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Fig.1 Shape and dimensions of 3-dimensional carbon fiber textile
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Fig.2 Heat treatment conditions of lightweight CFRPs

This document is provided by JAXA.



3 EBRMRERVCEER
3 <~ NV vy 7 RORABHEDOR
3.1.1 Ph:EG & & EZE o B% Fabricl T Ph & EG D3R & HEORIR% Fig.3 1277, EG #%<
BALTHWDLOIEEHEENNSL 2D, BEITR/NTH 0.8 gem’ Lieo7-. £72, CB 2BATHZ &
WCE-o TEEITREL otz.

1400

O: with CB
1300 | ® ®: without CB

® O

1200 +
1100

1000 | L

Density [kg/m3]

®
900
®

800 - 1:0  4:1 2:1 1:1 1:2 1:4

Composite ratio [Ph:EG]

Fig.3 The relation of density and composition ratio (Fabricl)
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Fig.4 The relation of density, elastic modulus and compressive strength (Fabricl)
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Fig.5 The relation of thermal conductivity and density(Fabricl)
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Fig.6 The relation of density of CFRP and stitch density
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Fig.7 The relation of compressive strength and density
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Fig.8 The relation of density of CFRP and thermal conductivity
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