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Abstract

Fatigue is one of the important failure modes in pressure vessels, which is time-consuming and
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laborious to implement for complex loading conditions. In fact, the fatigue analysis can be screened
for some pressure vessels with a low number of cycles or a low load stress level under certain con-
ditions. Three fatigue assessment screening criteria are provided in the newly revised standard
GB/T 4732-2024 “Pressure Vessels Design by Analysis”. The contents and expressions of screening
criteria one are revised significantly in GB/T 4732-2024 comparing with JB 4732. On the one hand,
the application range of fatigue assessment screening criteria is expended, on the other hand, the
corresponding pressure fluctuation range limit value are adjusted according to the different num-
ber of cycles. In this paper, the principles behind the revision are interpreted and analyzed in detail,
and the source of the pressure fluctuation percentage limits in each case are described. The imple-
mentation steps and calculation methods are described through the application example with a
view to providing useful reference for engineering designers to better understand and apply the
new standard.
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Table 1. Different percentages of pressure fluctuation in the fatigue assessment exemption criteria
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Table 2. Comparison of the total limit values of the number of cycles for each item
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Figure 1. The corresponding relationship between specific number of cycles and stress amplitude in the design fatigue curve
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Table 3. Pressure fluctuation ratios under different numbers of cycles
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n B 240 FRITBEBNE S x BUR 20%, B LD EBUEARN (@) TR0 R RL ) Bt RECH 2.044. HoAh
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Table 4. sfy" corresponding to different numbers of cycles when x =20%
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Table 5. x values corresponding to different numbers of cycles when sfy™ =2.0
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Table 6. The relationship between x and nfy" under different numbers of cycles when n=2.4
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Table 7. Calculation example of Fatigue Exemption Criterion 1
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