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Damage mechanism of shot peened ultra-high strength steel under
combined action of marine environment and fatigue load

N\
TAN Xiaoming * , ZHANG Danfeng. ZHAN Guipan, WANG De K‘ \,'
Qingdao Branch of Naval Aeronautical University , Qingdao 26604 1:x4 Chi@\\’ >
4

Abstract: The landing gear structure of carrier-based aircraft is su g\)&' not only erosion by marine atmosphere, salt
spray and sea wave splashes. but also large ejection take off and arresﬁng landing load. Under the combined action of ma-
rine environment and fatigue load. the bearing capacity of ultragt%h@t\rength steel landing gear structure is significantly dete-
riorated, posing a serious challenge to its safe use. Based orf { egnarine environment in which the carrier-based aircraft is in
service., corrosion fatigue tests were conducted Qn two\Kiryo of test specimens of ultra-high strength steel. shot peened and
unpeened. The variation rule of fatigue life was obta{ne : Through the analysis of roughness, grain size, micro-hardness., re-
sidual stress and fatigue fracture, the actionhmeé anism of shot peening on fatigue life enhancement, the mechanism of alter-
nate action of corrosion and fatigue damag& andsthe mechanism of pre-corrosion fatigue damage were revealed. The results
show an average increase of 93. 1‘Vz\o§‘atig‘ue’life after shot peening. For the shot peened specimen, a slight pitting with a
depth of about 20 um resultsui a\f ?gqe‘lﬁe'decay of about 30% . A competition mechanism exists between sh{w\eening and

corrosion. The damage mechafjsm offalternating corrosion and fatigue has a considerably more serious el‘gbt on,th'e service

life of the ultra-high strengthysteelNthan the pre-corrosion fatigue damage mechanism. Under the same:%nditioés, the fatigue

Ly <
life of the former is onlS7% 4% of that of the latter. \)v
. /

¢ . . . . e\ e .
Keywords: u’r@\gﬁ r'ength steel; marine environment; shot peening; corrosion; fatlgue’l@} dﬂmage mechanism
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