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Abstract: Composites with 21% - 62% (wt%) hollow glass microspheres were synthesized by molded forming and
injection forming. Properties, microstructure and the behavior of mixture were detailed investigated. Results showed
that the content of hollow glass microsphere had a great effect on the behavior of mixture, and the mixture of the dif-
ferent microspheres content can be roughly classified into four states according to the viscosity, which were flow state
(21% - 35%), stagnant state (36% - 45%), plastic-mud state (46% - 55%) and powder-grain state (56% - 62%). Mixture
in stagnant state was conducive for preparation of high-strength, low-density composite material, while there existed
numbers of stomata through the composite material for those in plastic-mud state and powder-grain state, which could
reduce the density of material, but would sharply increase the water absorption.
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Figure 1. Microstructure and XRD pattern of hollow glass
microspheres
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Figure 2. Viscosity of mixture of different microspheres content
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Figure 3. Theoretical density and experimental density of compos-
ites
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Figure 4. Schematic diagram of microspheres and epoxy dis-
tribution in composites with different microspheres content
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Figure 5. SEM micrographs of fracture surfaces of composites with
different microspheres content: (a) 29%; (b) 41%; (c) 49%; (d)
62%
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Figure 6. Compressive strength values of composites with different
microspheres content

B 6 TRNKESENEAMRNEMREEN

—(0)21% @

1201 (2)26% |
1101—(3)38% @ &
£5 100 —— (4)41% {
Z o0 —(E)5% © |
% gol— (6)62%
5 @
= 701
o 60 |
‘3 50
= 401 mTy
£ 30 © e
© 20

(6)
104
0 T T T T T T T

T T T T T T T
012 3 45 6 7 8 9101112 13 14 15
strain/%

Figure 7. Stress-strain curves of composites
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Figure 8. Water absorption of composites
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