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Low Cycle Fatigue and Serration Behavior of Plastically Deformed
and Annealed 5052 Al Alloy

J.H. Cha, S.I. Kwun’
Department of Materials Science & Engineering, Korea University, Seoul 136-701, Korea

Abstract The LCF (low cycle fatigue) behavior and the serration phenomena in the plastically deformed and
non-deformed 5052 Al alloy were investigated. The plastic deformation was performed by 1 pass or 4 passes in
ECAP (equal channel angular pressing) followed by annealing. Only cyclic hardening continued from the begin-
ning until fracture at all strain amplitudes during LCF in the non-deformed alloy, which was caused by the
increase in dislocation density during fatigue. Slight cyclic hardening followed by plateau until fracture was
observed during LCF in the ECAPed alloy, which was caused by the slight increase in dislocation density in the
beginning and then keeping constant in dislocation density afterward until fracture by forming subgrains in this
stage of fatigue. The serrations on the stress-strain curves of this alloy were observed, which indicate that the
dynamic strain aging (DSA) is occurring during plastic deformation. The variation in amplitudes of serration was
studied by changing the strain rate in tensile or fatigue tests.

(Received March 12, 2010; Revised March 19, 2010; Accepted March 23, 2010)
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Table 1. Chemical composition of 5052 Al alloy used in this study [wt. %]

Elements

Material
Si Fe Cu

Mn Mg Cr Zn Al

A15052 0.04 0.15 0.006

0.04 22 0.16 0.01 Bal.
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Fig. 1. (2) EBSD image showing grain structures, (b) TEM image of specimen after 1 pass of ECAB (¢) 4 passes, (d) 4
passes + annealing at 150°C for 1 hr.
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Fig. 3. Cyclic stress response curves under various strain amplitudes for the specimens (a) without ECAP, (b) 1 pass
of ECAR, (c) 4 passes, (d) 4 passes + annealing at 150°C for 1 hr.
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136 AFET - W59

Zone2s standards. ASTM (1998).

5. D. R. Fang, Q. Q. Duan, N. Q. Zhao, J. J. Li, S. D.
. . Wu and Z. E Zhang : - Sci. Eng. A 459 2007
1. Z. E Zhang, S. D. Wy, Y. J. Li, S. M. Liu and Z. G. B ang : Mater. Sci. Eng (2007)
Wang : Mater. Sci. Eng. A 412 (2005) 279. 6. A. Benallal, T. Berstad, T. Bervik, O.S. Hopperstad,

2. Y. G. Kim, B. C. Hwang, S. H. Lee, W, K. Kim and J . N Ty
. 1. Koutiri, and R. Nogueira de Codes : Int. J. Plast.

D. H. Shin : J. Kor Inst, Met. & Mater. 43 (2005) 1. 24 (2008) 1916

3. g G l\ﬁzcoim‘zcé 51'9 \;enlliiggsan and CR Ling © 7'y pyjan A Vinogradoy, K. Higashi and K.
cripta Metall. (1993) ’ Kitagawa : Mater. Sci. Eng. Vol. A 300 (2001) 171.

4. ASTM E606-92. Standard Practice for Strain-
Controlled Fatigue Testing, Annualbook of ASTM



