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Abstract;In order to explore the fatigue performance of 34CrMo4 material in piston-type accumulators, the research
team conducted mechanical property tests and fatigue tests on the 34CrMo4 alloy steel to obtain material parameters and
fatigue curves. The fatigue test of the whole machine was carried out according to Method [ of GB/T 20663—2017,
and macroscopic inspection, metallographic structure analysis, hardness test and metallographic analysis were
sequentially conducted on the fracture. The results show that the mass fraction of non-metallic inclusions and mechanical
properties of the cylinder material meet the standards, and the metallographic structure is normal. The piston
accumulator suffered fatigue fracture at the first thread on the inner side of the cylinder after 30 256 pressure cycles, and
the fracture has typical fatigue fracture characteristics. It is inferred that the failure is a mechanical fatigue failure caused
by the initiation and propagation of fatigue cracks at the thread under alternating loads. This study provides data

reference for the life prediction of piston accumulators and the improvement of standards.
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Basic parameters of piston accumulator
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Figure 2 Sampling location and sample size
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Table 2 Tensile test results
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Table 4 Chemical composition of 34CrMo4
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Table 5 Fatigue test results of seamless steel

pipes at 25 °C after heat treatment
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Figure 3  Fatigue curve of 34CrMo4
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Figure 4 Pressure cycle curve of piston accumulator
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Figure 5 Fatigue test damage locations of

piston accumulator
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Figure 6 Failure site of piston accumulator
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Figure 8 Non-metallic inclusions
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Figure 9  Sampling position of metallographic

specimen JX2 on unbroken side
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Figure 10 Microstructure morphology of samples

100 pm

A1 AR X2 XA P AL S LT R
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Figure 12 Microscopic morphology of fracture

surface at different crack propagation stages
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Figure 13 Microscopic morphology of thread root

surface on unbroken side of failure accumulator
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