Al-Alloy 7075-T6512] RA|mj=272d H4FHSH 2t H4(1)

A Study on Corrosion Fatigue Crack Growth Behavior
in Al-Alloy 7075-T651( 1)
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ABSTRACT

Fatigue crack growth rates(i.e. crack initiation and crack growth of short and long crack) are
investigated using commercial plates of high strength Al alloy 7075-T651 for the transverse-
longitudinal(T-L) direction in air, water and sea water. Also, the evaluation direct current po-
tential drop(D.C.P.D) method and the fractographical analysis by SEM are carried out.

Near threshold region, short crack growth rates were much faster than those of comparable
long cracks, and these short crack growth rates actually decrease with increasing crack growth
and eventually merge with long crack data. Fatigue crack propagation rates in aggressive
media(i.e. sea water) increase noticeably over three times those in air. One of the most signi-
ficant characters in this phenomenon as a corrosion-fatigue causes an acceleration in crack
growth rates.

Sea water environment, particularly Cl° solution brings the most detrimental effects to alumi-
num alloy. The result of fractographical morphology in air, water and sea water by SEM shows
obvious dimpled rupture and typical striation in air, but transgranular fracture surface in water
and sea water.
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Table 1 Chemical compositions of Al-alloy 7075-T651

composition | Si Cu | Mn i Mg | Cr | 2Zni Al

weight% | 050 | 1.60 | 0.30 | 2.50 | 0.30 | 560 | Rem

Table 2 Mechanical properties of Al-alloy 7075-T651

tensil vielding K young's
elongation
strength strength %) modulus
(kgs/mm®) (kge/mmd) ’ (kgs /mm®)
58 51 11 7600
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Fig.3 VViet vs. aW curves in Al-alloy number of
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cyclic load wave-form | environment C m
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