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Prediction and experiment on fatigue life of

metal bellows in bellows propellant tank
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Abstract ; The bellows propellant tank is the most widely used and mature tank type in the propellant
refueling system of space vehicle. The metal bellows is stretched and compressed repeatedly during the
tank work process, and its fatigue life is directly related to the reliability of the system. Therefore, it is ur-
gent to accurately predict the fatigue life of the metal bellows. Firstly, three types of equivalent life models
( Goodman model, Gerber model and Soderberg model) were used to modify the stress-fatigue life curve ,
and the generalized stress-fatigue life curved surface of SUS304 stainless steel was obtained based on the
fatigue performance test data. Then, the fatigue life of the metal bellows under the full-stroke working
condition was predicted and verified by the fatigue test. Finally, according to the specific temperature al-
ternating compensation requirements of the metal diaphragm tank , the fatigue life of metal bellows under

small stroke was analyzed. The results show that the generalized stress-fatigue life curved surface based on
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the revision of the equivalent life model provides a slightly conservative result for the fatigue life of metal

bellows, and the corner of the inner wave peak, as the weak position, should be considered in the design

and manufacturing process of metal bellows.

Keywords : fatigue life; prediction; metal bellows; bellows propellant tank
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Fig.1 Metal bellows propellant tank
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778 296 48 75 199 0.3

SCHRL21 ] rh e i ASTMEG06-92 FR XS 304 A5
BT 1A F R 17K T B 57, X L 2

x2 ERT 304 RERARBEIFE N THESRE
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Fig.2 Modified generalized S,—S,-N curved surfaces

of 304 stainless steel
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Fig.3 Structure and geometry dimension of metal bellows
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Fig.5 Finite element model of metal bellows
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Fig.6 Stress distribution of metal bellows
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