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The diesel car has been advanced high pressure of fuel for the purpose of exhaust gas reduction. On the
other hand, the shift from fossil fuel to environment friendly source of energy, related to the usage of
biofuel, has been widely expanded. Also, the use of fuel mixed with water or acid to diesel car has been
confirmed in emerging countries. Fuel is progressing diversification and adulteration. In such fuel, there
is concern that the strength of the parts for diesel common-rail system decreases because of the materials
deterioration.

For product assurance of diesel common-rail system in fuel, this thesis studied the establishment of new
strength evaluation method in fuel which simulates parts environment, and the mechanism of the static
and fatigue strength reduction of vacuum carburized steel JIS SCM415 in biodiesel fuel with water
(hereinafter called biodiesel fuel). Static strength testing system which can apply a constant load and
fatigue strength testing system which can apply cyclic load of stress ratio R > 0 in fuel were newly
established. Furthermore, strength in biodiesel fuel was clarified using the established evaluation method,
and the cause of the strength reduction was discussed from fracture surface and surface observation
results. The fatigue tests were also conducted under the condition that only the evaluation parameters, i.e.
the surface condition of the specimen, the added element, and the degree of the fuel degradation, were
changed. Based on the influence of the biodiesel fuel on the specimen surface and the cause of the
strength reduction of SCM415 in biodiesel fuel, the mechanism of the strength reduction was estimated.
From the analysis results of the specimens after the tests, there is a possibility that hydrogen
embrittlement caused by corrosion may contribute to intergranular fracture which is the cause of strength
reduction of SCM415 in biodiesel fuel.



