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Application of C/C Composites to the Combustion Chamber of Rock-
et Engines Part 1 Heating Tests of C/C Composites with High Tem-
perature Combustion Gases *

Makoto Tadano * 1, Masahiro Sato * 1. Yukio Kuroda * l,
Kazuo Kusaka ™! Shuichi Ueda * 1,
Takeshi Suemitsu * %, Satoshi Hasegawa *2
and Yukinori Kude *?

ABSTRACT

Carbon fiber reinforced carbon composite (C/C composite) has various superior properties, such as high
specific strength, specific modulus, and fracture strength at high temperatures of more than 1800K. Therefore,
C/C composite is expected to be useful for many structural materials, such as combustion chamber of rocket
engines and nose-cone of space-planes, but C/C composite lacks oxidation resistivity in high temperature
environments. To meet the lifespan requirement for thermal barrier coating, ceramic coating has been
employed in the hot-gas side wall. However, the main drawback to the use of C/C composite is the tendency
for delamination to occur between the coating layer on the hot-gas side and the base materials on the cooling
side during repeated thermal heating loads.

To improve the thermal properties of the thermal barrier coating, five different types of 30-mm diameter
C/C composite specimens constructed with Functionally Gradient Materials (FGMs) and a modified matrix
coating layer were fabricated. In this test, these specimens were exposed to the combustion gases of the rock-
et engine using nitrogen tetroxide (NTO) /monomethy! hydrazine (MMH) to evaluate the properties of ther-
mal and erosive resistance on the thermal barrier coating after the heating test.

It was observed that modified matrix and coating with FGMs are effective in improving the thermal proper-

ties of C/C composite.

Keywords . C/C composite, FGM coating, modified matrix coating
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