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Abstract

Combined with the actual working condition of bellows in mechanical seal system, the composite
structure metal bellows model is established. The low cycle fatigue life was analyzed by finite
element software. Based on the static analysis, fatigue life analysis is carried out with the help of
the Fatigue Tool module. It is concluded that the overall stiffness of the combined structure bel-
lows will be reduced with the increase of the inclination angle, and the fatigue life will decrease
with the increase of the inclination Angle. Fatigue life analysis was carried out on the ther-
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mal-structural coupling model, and it was found that the larger the inclination angle was, the more
sensitive it was to the change of temperature difference, and the greater the range of the minimum
fatigue life decreased under the condition of the same temperature difference. The research pro-
vides a reference for the structural optimization design of bellows.
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Table 1. Structural size parameters of the composite structure bellows diaphragm
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Figure 1. Schematic diagram of the composite structure bellows diaphragm
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Figure 2. Sectional view of 3D solid model of combined structure bellows
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Table 2. Properties of bellows material
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Figure 3. 2D model of composite structure bellows (partial)
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Figure 4. Static boundary conditions
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Figure 5. Fatigue life distribution of corrugated pipe with different inclination angle. (a) 0 degree inclination; (b) 7.5 degree
inclination; (c) 15 degree inclination; (d) 22.5 degree inclination; (e) 30 degree inclination
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Figure 6. Thermal-structure coupled fatigue analysis load boundary conditions
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Figure 7. Comparison of minimum fatigue life distribution under different inclination angles and different external temperatures
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