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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

Infrared (monthly)/Vol.34, No.10, Oct 2013 http://journal.sitp.ac.cn/hw



% 34 &�% 10 ' � � 25

I 6 deh SiCp/Al efifg S–N NL

4 YN(
954�6<�55��7�@L#$�

"�!�+�$(�"���� SiCp/Al
�

��#$12�����	̀ >#$�"�

>����#$������X	�7=7� 
�����Ka������ (55% ∼ 57%) SiC

����		
�
�#$��% 161 MPa	
���		
�
:��	�8����
�	���Qj�^�$:��������

������������������
��	953"����		
�
�#$
���4%���������-6<6	

9?��

[1] kÆ�ghg�gh��lmbnii��jk^
gdeo SiC/Al efif [J]. @ABCÆc, 2007,

15(8): 1175–1180.

[2] fdg�gh��efj�lmdeo SiC/Al ef
ifghhilk�Ej [J]. @ABCÆc, 2011,

40(7): 1299–1304.

[3] imk�p�l�nq�lmSiC o SiC/Alg TMAi

iilk�gEj [J]. @ABCÆc , 2008, 16(12):

2537–2543.

[4] dlp�mj�gh��lmdeo SiC/Al rÆ
mgii��Ejnjnghk [J]. DEFG@Æ
c, 2012, 41(7): 1803–1807.

[5] lsq�rtompoepqmnu SiCp/Al e

fifrsoegqK [J]. HIJK, 2008, 30(6):

953–958.

[6] or�pvo�tspmpqmnu SiC posu
efifrsEcgqKtq [J]. LMNO�PA
t, 2010, 20(2): 244–249.

[7] Chawla N, Ganesh V V, Wunsch B. Three-

dimensional (3D) Microstructure Visualization and

Finite Element Modeling of the Mechanical Behav-

ior of SiC Particle Reinforced Aluminum Composites

[J]. Scripta Materialia, 2004, 51: 161–165.

[8] Srivatsan T S, Al-Hajri M. The Fatigue and Final

Fracture Behavior of SiC Particle Reinforced 7034

Aluminum Matrix Composites [J]. Composites: Part

B, 2002, 33: 391–404.

[9] gr�guu�nsvmwtovu SiC pqpo
suefifdenxgqK [J]. vQÆc, 2009,

30(Z1): 98–101.

[10] wu�wm��lty�lmpqposuefif
dexz�� [J]. RN�P, 2007, 31(4): 569–572.

[11] gvmwÆyw SiCp/Al-Si efifgdejw�
� [D]. �x�x{f�� 2011.

[12] xdy�d|�fy}mz{zyzjEc{~t
q|b|{ S-N NLg}Z{Y [J]. STUÆc,

2001, 22(1): 42–52.

[13] mz�m HIVTUA [M]. �������}~
[|�� 1988.

[14] {|mWXJK [M].}~�dl�}[|��1988.

YZ([ News

\]^_`abcde~f~gh

ijklmnopq

r www.spacedaily.com st�u �O[\
P]Q�)^�_RS`T (FLIR) a�"U
v*$VW (ITAS) bcde)VW�XVY#
�Z[\f3�Ægh]gi^�*:�	

_+`+�a�\P]Q FLIR a��w
�b�j,klc�-de(mnofgh

i�jk�6�n.klc�Uv��lx
�m�-p`+[q-p`+	

3�Æ�̂ �_ ITAS FLIRVW�\-�/
�r��n�sop�0�d	

ITASVW�O[qtsutq-vj
��
rs	���tu�vyv(m�w.n�
x	wy1zbb1{:��d	

�|^�_ ITASVW�zx�ySfs
zSf}~�/o�{2s{zSf	�T�
\P]Q^�_ FLIR�|{`TsÆ{`T
{}~�/�f�|*	 � }~�

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.34, No.10, Oct 2013


