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[ABSTRACT] The fatigue test technology of structure of particle reinforced aluminum matrix composite was studied.
A vibration fatigue test method for high order mode is presented. The results show that the theoretical and measured
vibration characteristics of the structures are consistent. Under the third mode , the vibration stress and amplitude of the test
piece still obey the linear change rule. The theoretical and practical damage sites are the same, it shows that the proposed
method is effective. The method shortens the period by two thirds on the basis of ensuring the accuracy of the test. It is of
significance to evaluate the fatigue performance of particle reinforced aluminum matrix composite structures and promote
the engineering application of new materials and new structures.
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Fig.1 Mode patterns of third order



S, Mises
(Avg: 75%)

S, Mises
(Avg: 75%)

+1.546e+02 +3.196e+01
+1.417e+02 +2.929¢+01
+1.288e+02 +2.663e+01
+1.159¢+02 +2.397e+01
+1.030e+02 +2.130e+01
+9.016e+01 +1.864¢+01
+7.728e+01 +1.598e+01
+6.440e+01 +1.331e+01
+5.152e+01 +1.065e+01

+7.989¢+00

+5.326e+00
S S

Max: +3.163+01
Elem: PATR-1-1.39170
Node: 54131

B2 FEIMRE TR A%

Fig.2 Stress distribution under third order mode
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Fig.7 Schematic diagram of amplitude monitoring position and

B4 WBEHRRREE strain gauge installation position under test and examination

Fig.4 Schematic diagram of test piece clamping
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Table 2 Results of vibration fatigue test

G | EE 3 NIEAMRMz | FEfr/x 107 | W SURIE /mm

1 398.78 5.00 1.384
2 397.19 10.0 1.273
3 397.34 2.80 1.419
4 398.98 3.64 1.342
5 401.37 2.02 1.205

R3 BIBMEFME

Table 3 First three natural frequencies of blade Hz

G AL RTEABUR 2 REABER 53 B R

1 71.10 147.67 398.40
2 70.93 145.85 396.44
3 70.75 143.71 397.42
4 71.10 146.93 398.40
5 71.10 144.06 401.37
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