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1. Introduction

In China, studies for the preparation of gravity satellite
missions, in addition to research and development of new
technologies, scientific instruments and spacecrafts, began
more than 15 years ago. Under the guidance of the China
National Space Administration, satellite gravity measurement
missions have been conducted. Certain key research projects
related to the development of scientific instruments and
spacecrafts have been funded. This paper highlights the
technological progress that has been observed to date.

2. Ultra-stable material and structure
2.1. Near-zero CTE carbon—carbon composite material

Carbon—carbon composite materials were selected for the
fabrication of key bench sustaining payloads. The advantages
of carbon—carbon composite structure include near-zero co-
efficient of thermal expansion (CTE), low moisture sensitivity,
and high specific stiffness.

To simultaneously realize near-zero CTE in X, Y, Z di-
rections, the bench thickness direction should also have a
near-zero CTE. Taking into consideration the two preferential
qualities (i.e., rigidity and minimal weight), four types of car-
bon—carbon structures were developed as potential pro-
totypes of the final bench structure. Figs. 14 illustrate the
three-dimensional (3D) woven integrated, truss core, carbon
honeycomb core, and carbon honeycomb core sandwich
structures that were proposed.

c-Weft direction

Fig. 1 — 3D woven integrated sandwich structure.

Fig. 2 — Sample of 3D structure.
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Fig. 3 — Truss core sandwich structure.

Fig. 4 — Carbon honeycomb core sandwich structure.

2.2. A composite truss structure model

Satellites that are designed for gravity measurement mis-
sions need to maintain orbital stability to ensure a relatively
fixed position and pointing of each precise payload stable. Fig. 5
provides an example of a truss structure model. The low
thermal expansion coefficient that characterizes composite
truss structure designs compromises the payload. Fig. 6
illustrates a finite element-based (FE) model of the truss
structure that was built to facilitate thermal distortion analysis.

Fig. 5 — The model of truss structure.

Fig. 6 — The FE model of composite truss structure.
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