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Nondestructive Techniques for Characterization of Microstructural
Evolution during Low Cycle Fatigue of Cu and Cu-Zn Alloy
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2 F B AF9ME Cust CuZn $F9 ARV dz2 B FEE A9 spzo WgE v Hes
TR Brpstnat Ak vigAAPer 254&E A MAY g FEALEALE FHSAUT
A o H3A dUAE Ze Cudt Cu-zndl H3) BEAZARE FPsta o)F ARAMY AHAF
3 v gyt geE e a4 AFHAY s AQA FETERE FAAUATY, CuZn FEL I
E Apol 2ol mEtA FAL=E FUbstn oA HHuEY] AT E IS F2oA Y HEH] ¥
Zo 3 2Ed AANZFA A FF2E 4 2eRE= A, AMAGY 7 2R FAEA
SRRl F7IskT. visk A gigevE e A &£HQ] WEE Rolw HHujde BATEE A CuZn
dlxst g2, CudllXe ANATE7 TEEA o ojde] & Wsts BolA &gt

Fo&o): Az, HFAH g vz g, 14

Abstract The object of this study is to evaluate and discriminate nondestructively the dislocation substructures of
Cu and Cu-Zn alloy subjected to the low-cycle-fatigue. The ultrasonic wave velocity, electrical resistivity and
positron annhilation lifetime(PAL) were measured to the nondestructive testing. Cyclic fatigue test of Cu and
Cu-Zn alloy with much different stacking fault energies was conducted and the correlations between dislocation
behavior and nondestructive parameters were studied. Dislocation cell substructure was developed in Cu, while
planar array of dislocation structure was developed in Cu-35Zn alloy only increasing dislocation density with
fatigue cycles. Decrease in ultrasonic wave velocity, increase in electrical resistivity and PAL were shown because
of the development of lattice defects, dislocations and vacancies, by cyclic fatigue at room temperature. In
contrast to Cu-Zn alloy of the planar-array dislocation substructure showing continuous changes in the
nondestructive parameters, it does not make any noticeable changes in the nondestructive parameters after the
evolution of dislocation cell substructure in Cu. '
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Fig. 2 TEM micrographs showing the dislocation structure with fatigue cycles in Cu and Cu-Zn alloy;
{a) as—annealed Cu, (b} 4002 cycles, (¢} as-annealed Cu-Zn and {d} 14400 cycles
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