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Abstract: Since there may be a fatigue problem when a high volume fraction SiCp/Al-based composite

material is used in the structure design of a space remote sensor, the fatigue failure behavior of the

material is studied. Firstly, several fatigue testing methods are presented. A conventional testing method

is selected to test the fatigue strength of the material. The fatigue test is planned. Then, a mathematic

model of the key parameters in the S-N curve is established by using a three-parameter exponential

function model to process the experimental data. A method for selecting vibration frequency in the

vibration test is proposed. Finally, five specimens are tested on a vibrating table. The observed test data

are fitted by using the three-parameter exponential function model. The result shows that the material

has a fatigue strength of 161 MPa. This result is very helpful to the structure design of space remote

sensors.
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[^a_ [^bc (mm) [^X_ (kg) `YX_ (kg) `Ybc (mm)

a=240.01 x=73.98

1 b=20.01 0.041 0.482 y=40.05

h=3.002 z=19.98

a=240.03 x=74.11

2 b=20.02 0.040 0.480 y=40.05

h=3.005 z=19.96

a=240.07 x=73.96

3 b=20.01 0.041 0.480 y=39.99

h=3.003 z=20.01

a=240.02 x=73.93

4 b=20.03 0.041 0.482 y=40.03

h=2.998 z=20.03

a=240.09 x=74.04

5 b=20.03 0.042 0.481 y=40.06

h=3.002 z=19.99

6 2 789:=>

[^a_ Z`ab /Hz [dab /Hz _`aae /g KEaae /g \fEc /MPa ]b^b /104

1 125 89 7.47 20.52 210.8 14.072

2 122 90 9.6 21.91 225 8.722

3 126 90 9.6 28.60 295 2.097

4 120 88 9.0 23.22 238.5 6.768

5 122 88 9.0 24.64 253.4 3.412

I 4 [d[Sgc�I I 5 de[Sc[^gUU_d
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