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1. Introduction

Madhine and condructions elements often undergo multiaxia sequentia cycle loading. Though
fatigue life of materias has been studied for alongtime and enoughof experimenta daa has been
acamulated, problem of multiaxia irregular loading low-cycle fatigue is ill adud. Many
attempts to describe fatigue damage processwere made, which resulted in many developed modds
of damage acamulation. The mog wide-sprea is the conception of linea damage acawmulation,
offered by Miner. This approadh is easy to use but it does not give adequae estimation of life in
many cases. It is studied influence of sequential loading effeds on the titanium aloys BT9 and
BT1-0 fatigue damage and unde tenson-compresson, torson and 90° outof-phase non
propottiond loading.

2. Extend

The test results on low-cycle fatigue of titanium alloy BT9 and technicdly pure titan BT1-0
unde biaxial loading are given. It is dso deermined tha damage acaimulation process for fully
reversed pure torsiond fatigue expeiment is described in the best way by linea damage
acaimulation rule and has a nonlinea charader for tengon - compresson. The paper shows tha a
deviation from linea damage acawmulation law for tenson - compresson of both materials unde
«low - high» sequence loading is bigge in comparison with «high - low» sequence loading. It is
obtained tha a damage acaumulation unde «nonfpropottiond - propotiond» sequenceloading is
more intensve in comparison with «propotiond — non{propottiond» sequenceloading.

Earlier in the pgoe [1] the criterion for multiaxial regular cycle loading was proposd. This
criterion is based on the non{propottiond strain parameter [2]. Andyzing cdculation daa one can
seetha during the application of the criterion [1] and the linea damage acaimulation hypotesis
thebest correlation of the predicted and test daais obtained for dternaing torsion. As aresult, one
can come to a concluson aboutthe lineaity of damage acaimulation processfor a given loading
type The combined applicaion of this criterion and damage curve approad by Manson and
Haford [3] showed the high level of predicted and test daa correlation for al the loading
programmes except the alternding torsion. So the following modificaion of the Manson and
Halford gpproad is proposd:

D = (ni/Ni)ﬂ(M)’
where B(w) = [[\’:‘J +2:[1—(NN] ]; w= arctg(ya Elgﬁ] — strain path orientation angle, which
r r a fs

determines the doninaing type of the strain date.

3. Conclusion

Suggested method for metal al oys fatigue life estimation unde irregular multiaxial low-cycle
loading is based on camage curve approach.
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Applicaion boundaies of the proposd method for different deformation path have been
andyzed. It is shown that the suggested method can be successully used for fatigue life estimation
of materials with diff erent senstivity to nonpropationdity loading.
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