27 2 Vol. 27 No. 2
2006 3 ACTA AERONAUTICA ET ASTRONAUTICA SINICA Mar. 2006

:1000-6893 (2006) 02-0253- 05

( , 100083)
Thermal Sress Analysisfor Visoelastic Behavior of Syntactic Foams with Caating Micro-spheres
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Abstract : Based on the three parameters standard linear solid model and the correspondence principle, the re-
Sdual thermal stressof the syntactic plastic foams with coating micro- sphere caused by the change of tempera
ture are determined. The effectsof coating thickness, volumefraction of coating micro- phere and time etc. on
the resdual thermal stress of material are investigated at the same time. The results show that the resdual
thermal stressin the material induced by the change of temperature decreases gradually with the increase of
time, and the decrease of coating thickness as well as the volume fraction of coating micro- sphere can make the
resdua thermal stressincrease. Furthermore, the thermal stressin the micro-sphere increases gradually along
the direction of the radial increase, but in the coating and matrix it decreases gradually. At the interface of
coating and micro- sphere, the thermal stress gets the maximum.
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Fig 2 The generalized self-condstent model of composte

o1 (1)

with coating hollow micro-sphere
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Fig 3 Relation between thermal stress and timefor different

coating thicknesses

1
Tablel Comparison of thermal stressat the interface for
different coating thicknesses

b mm 0.048 0046 0044 0 042 0 04
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o
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Fig 4 Relation between thermal stress and timefor different

volume fraction, of coating micro-gphere
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2

Table2 Comparison of thermal stressat the interface for
different volume fraction of coating micro sphere

o mm 006 007 Q08 Q09
010266 0 09932 Q 09308 0 07904
0y MPa 008913 0. 08574 Q 07953 Q 06607
008235 0 07954 Q 07429 O 06249
01/ MPa 007097 006812 0 0629 O 05158
5 (17) (19

Ke=41 7 MPa,G =19 MPa;a=0. 01 mm,b=
0. 04 mm,c=0. 048 mm,d=0. 08 mm

: )
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Fig 5 Reddua therma stressvariations with time and radial
position(Region 1: hollow micro-sphere; Region 2:

coating ; Region 3: matrix)
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