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Abstract: Under different parameter conditions, the fretting fatigue test was carried out on self-designed bending fretting
fatigue device with CuMg0.4 alloy used in hanging strings. The S-N curve was built up, and the damage area was
analyzed according to a series of microscopic analysis equipment, such as three-dimensional morphometer, scanning
electron microscope (SEM), electron microprobe (EPMA), etc. Then the bending fretting fatigue characteristics and
damage related laws of the material were discussed. The results show that when the contact area is under elastic
condition. The curve of bending fretting fatigue S-N shows the characteristic of “Z”. With the increase of bending load,
the fretting fatigue life of the material decrease and then increases. In turn, it runs in part of the slip regime(PSR), mixed
regime (MFR)and complete slip regime(SR). The contact area includes 4 forms damage mechanism, it’s abrasive wear,
oxidation wear, fatigue wear and adhesive wear. The fretting fatigue crack propagation can be divided into 3 stages,

from contact stress contral to bending fatigue stress contral.
Key words: CuMg0.4 alloy; bending fretting fatigue; fretting damage; fatigue life; crack propagation
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Table 1 Chemical composition of CuMg0.4

Material w(Cu)/% w(P)/% w(Mg)/% w(Fe)/%Fe w(Sn)/% Sum of impurities
CuMg0.4 allowance 0.001~0.02 0.4 <0.10 <0.20 <03
x2 THENUERSSER
Table 2 Chemical composition of T,Cu
Material w(CutAg)/% w(Bi)/% w(Sb)/% w(As)/% w(Fe)/% w(Pb)/% w(S)/%
T,Cu <99.90 <0.001 <0.002 <0.002 <0.005 <0.005 <0.002
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Fig. 1 Size of specimen
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Fig.2 Schematic diagram of bending fatigue fixture
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Table 3 Test cyclic bending load and bending stresses

F/kN 5.00 5.50 6.00 6.25 6.50 6.75 7.00 7.25 7.50 8.00

0o max/MPa 68.8 77.9 91.6 116.6 139.9 163.3 186.6 210 233.3 280
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Fig. 3 Bending fretting fatigue S~N curve of CuMg0.4 alloy
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Fig. 4 Damage micrographs on contact area under different cycles
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Fig. 5 SEM micrographs of fixed end and loading end
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Fig. 6 The micrographs of surface crack
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Fig. 8 EDS analysis result of the contact area
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Fig. 9 The oxygen relative content of EPMA analysis result
under different cycles in contact area
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Fig. 11 SEM micrographs of the crack cross-section in contact area
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Fig. 12 The SEM micrographs of fatigue fracture
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(a) Bending fretting fatigue fracture

Fig. 13 The micrographs of fretting fatigue fracture crack source region
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Fig. 14 The micrographs of fatigue fracture propagation
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