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Thermal Characteristics of FRP Rocket Nosecone

By Koichi OGAwA and Shuji ENDO

There are many applications of fiber reinforced plastics (FRP) for structures. The use
of FRP for the structural elements of sounding rockets is only one example of their
application.

A test to determine the thermal characteristics of the FRP nosecone was performed by
infra-red radiative heating.

Four different FRP nosecone materials were used in the present investigation. The test
samples had the dimensions of 380 mm in length, 110 mm base diameter and with an 18°
nose angle. The four nosecone materials were composed of phenolic resin and refrasil,
phenolic resin and E-glass, phenolic resin and siliglass, and epoxy resin with thermal insulators
such as glass, potassium-alum and Feldspar, and siliglass.

Twenty four infra-red radiation lamps arrayed inside of a conical heating reflector, were
used to supply constant heat input to the nosecone.

The temperature rise of FRP material, the inside air of the nosecone and a steel chip
(inserted in the nosecone along its axis of rotation) were measured. The temperature of the
steel chip was used for the evaluation of the temperature of the instruments aboard the
sounding rocket.

The following conclusions were drawn from the present tests.

(1) No significant difference in temperature rise between the materials was observed. Al-
though it is well known that epoxy resin itself is a thermally-sensitive material, the present
test result shows that the composite of epoxy resin and thermal insulator reduced the
temperature rise to the level of the phenolic resin. This result is important for engineer-
ing practice, because the manufacturing process of the FRP of epoxy resin is much easier
than that of phenolic FRP.

(2) It was recognized that there were certain regions inside the nosecone where the tem-
perature did not rise. This is due to ablation effects of the FRP resin which becomes
effective from about 100°C, and the ablation effects are important to protect from the tem-
perature of the instruments aboard near the nosecone.

(3) In the theoretical analysis, the nosecone of conical shape was assumed to be composed
of a number of thin circular cylinders. The heat balance equation was solved for each
cylinder with the aid of the finite difference approximation method. The result obtained by
numerical calculation was in satisfactory agreement with the experimental result below the
temperature at which heat loss due to ablation started.
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