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(Microscoplce Examination, contid) =

the layer of oxlde (rust) st the surface.

X1000, stched in 2 per cent nital.

Tempered Lisrtenslte.

Discussion:

The chemical composition of the washer is in
complete agresment with the reputed specification. The
hardness (49 Rockwell 'C?) and the tempered martensitic
microatructure indlcate that the part was hsat=treated to
produce a satlsfactory epring washer,

Fallure after two and &8 hall years of service;
however, 1is explainable, 3Spring washers are 30 gtressed
in servige that after they have withstood one flattening
load any subsequent fallure would have tc be a fatigue=type
fallure eventually caused by alternating stresses in service.
The resistance of a part te slternating stresses is dependent
en two factors (1) the magnitude of the stresses, and (2} the
condition of the surface cf the part (scale, ruat and decarb-

urizetion lower the endurance limit), It may be concluded that
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(Discussicn, cont'!d) =

the spring washsr failed when the endurance limlt was excesded

and, aleo, that the endurancs limit was lowered by the rusting

action at the surfsce,

Conclusions:
1. After 2} years of service the Belleville spring washer

falled as the result ol fatlgue,
The endurence limit, and consoguently the service

<e
1life, was lowered Dy the rusting surface.
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