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Abstract

: Full-beads of multi-layer steel engine head gaskets that are used to seal the combustion gas between the

head and the block are subject to cyclic bending stresses due to the variation of the head/block gap during engine
operation. The S-N curve for the fatigue durability assessment of the full-bead formed on NBR-coated SUS301 thin
plate is deduced from the axial fatigue test results because of the difficulty in conducting the bending fatigue test of thin
plate. The experimental verification of the deduced S-N curve is presented. It is shown that the NBR coating increases
the endurance limit of the plate significantly. Mechanism of crack nucleation and propagation in the full-bead is

discussed with photographs of the fatigue cracks.
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Fig. 1 Basic structure of MLS bead type gasket
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Fig. 2 Standard tensile test specimen
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MLS Z7IAZR NBR L= SUS301 9i@e] mE2als

Table 1 Mechanical properties of cold-rolled SUS301 plate

Elastic modulus 185GPa
Poisson's ratio 0.29

Yield strength (0.2% offset) 845MPa

Ultimate tensile strength 1.4GPa

Elongation

20%
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Fig. 4 S-N curves for axial loading
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Fatigue Fracture of NBR-coated SUS301 Thin Plate for MLS Gasket

Fig. 6 Photographs of (a) through-crack (35+30kN, 10°
cycles) and surface crack (45+35kN, 5x10° cycles)
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fatigue cracks
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