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Properties of Basalt Fiber Reinforced Thermal Protection Materials
LIU Yijia HU Tao TENG Huiping YANG Bin DAI Xiaojun

(Xi’ an Aerospace Composites Research Institute, Xi’ an 710025)

Abstract Aimed at the development status of solid rocket motor nozzle thermal protection materials, basalt fiber
was used to produce phenolic resin composites. Mechanical property, thermal property and ablative property were test-
ed. The micro-morphology of specimens after test are investigated by SEM. The results show that the density is less than
1.75 g/cm’ ,the max compress strength in axial direction is up to 335 MPa, the thermal conductivity in axial direction
and radial direction is (0.3 to 0.4)W/(m-K). The requirements of nozzle thermal protection materials are satisfied.

Key words Basalt fiber, Thermal protection materials, Property , Micro-morphology
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Tab.1 Comperison of properties between basalt fiber

and other fibers

Y WE/ R PR Wi AR
KA geem™  JE/GPa H/GPa K/ % LR/ C
KL 2,73 3-~4.84 79.3~93.1 3.1 650
E#4 2.54 3.1~3.8 72.5~75.5 4.7 380
SHL 2.56 4.02~4.65 83 ~86 5.3 300
WL 1.78 3.5~3.60 230~600 1.5~2.0 500
F54 1.45 2.9~5.0 70~140 2.8~3.6 250
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Tab.2 Compress strength of CBF reinforced composites
MPa

CBF13/% B is CBF15/% Byt A B
320 335 121
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Fig.1 Micro-morphology of compress test samples
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Tab.3 Thermal conductivity of composites

W/(m-K)
EEME il ) ()
CBF13/% 0.368 0.378
CBF15/% 0.309 0.353
A/ 0.720 1.352
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Fig.2 Oxygen-acetylene ablative properties of composites
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Fig.3  Micro-morphology of erosion samples
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