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Pattern Design of Composite Rocket Nozzle for Involute Construction

Hyung Sik Lee®, Byung Hahn Yeh™ and Bal Jung”

ABSTRACT

A study was performed on the involute construction method which has been known as the
most advanced technology in manufacturing the ablative material using cloth prepreg. Although
the manufacturing process had been successfully developed in the previous study[12], a new
algorithm study was required to design the ply pattern of more complicated ablative material
such as bell type rocket nozzle exit cones.

By investigating the involute construction geometry overall, a computer program code,
Pade-I1, was successfully developed, which can be used for the design of ply pattern employing
a new method compared with the previous method. With the development of Pade-lI, it has
been possible to manufacture a complicated object. Also, by controlling the edge orientation
on the angle of pattern lay-up according to the design value, it can be possible to control the
characteristic properties of the thermal insulation, the erosion resistance, and the structural
strength, which are regarded as the excellent advantages of involute construction technology.

The applicability and reliability of Pade-II code has been proved through the fabrication of
the contoured adapter of the propulsion system without machining inner part with various edge
orientations. Only the geometrical consideration and the algorithm to design ply pattern are
represented in this article. The users manual of Pade-I and the results of the design will

be represented later.
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Parallel
to axis

(a) Tape wrap parallel to axis (b) Tape wrap angled to axis
(Straight tape) (Bias Tape)

(c) Flat laminate (d) Stacked cone
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