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Fatigue Mechanical Characteristics and Experimental Study of
O-Shaped Metal Rubber Seals with Large Ring Diameter Ratio
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Abstract: Metal rubber is a kind of cumulative damage material, because it has formed a very complex spatial network
structure, the metal wires occlude each other, extrusion, sliding friction. In addition to the internal wire, the metal rubber
seal has an outer covering, so the conventional metal fatigue theory can not be applied. In this paper, energy
consumption AW, loss factor # and damage factor D were selected as fatigue damage evaluation indexes, and fatigue life
test of O-shaped metal rubber seal with large ring diameter ratio was carried out through fatigue damage test. The effects
of loading amplitude, excitation frequency and porosity on fatigue life and wear of metal rubber were studied by control
variable method. The results showed that the hysteresis loop of the metal rubber seal was obviously “willow leaf”, and
the energy consumption capacity decreased before 150 000 vibration cycles. The stiffness of metal rubber seal increased

with the decrease of porosity, and the fatigue damage of test sample increased with the decrease of porosity. The
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increase of loading amplitude aggravated the fatigue wear of metal rubber seals in varying degrees. This study provided

data on fatigue life performance research of O-shaped metal rubber seals, and also certain reference for the prediction of

fatigue life of metal rubber seals in practical engineering applications.
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Fig. 1 Semi wrapped metal rubber seal
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Fig. 2 Flow chart of metal rubber seal preparation
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Fig. 3  O-shape metal rubber seal with large ring
diameter ratio
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Fig. 4 Hysteresis characteristic diagram of metal rubber
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Fig. 5 Schematic diagram (a)and testing machine of metal rubber seal(b)
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Table 1 Fatigue test group of metal rubber seals

Group Porosity/% Amplitude/mm Temperature/C Frequency/Hz Number of times/10"
1 51.5 0.2 room temperature 5 20
2 69.7 0.1/0.2/0/3 room temperature 5 20
3 69.7/63.7/57.6/51.5 0.3 room temperature 5 20
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Fig. 6 Wear changes of metal rubber seals after fatigue test
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Fig. 10 Fatigue hysteresis loops of test specimens with different porosity
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Fig. 11 Variation of fatigue performance parameters of samples with different porosity (50 000 times and 200 000 times)
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Fig. 12 Fatigue hysteresis loops of the same porosity test sample under different amplitudes
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Fig. 13 Stress unit diagram of O-shaped metal rubber seal
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Fig. 14 Influence of different amplitude on fatigue (porosity: 69.7%)
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