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Effect of Heat Treatment and Alloing Elements(Mo, Cu) on
Mechanical Properties of Zr-based Alloys
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Abstract

To investigate the effect of final annealing temperature, and alloving elements (Mo, Cu) on
mechanical properties of zirconium allows, the tensile and creep test and micrestructural
analvsis WETE performed o 8L type(Zr-1Mb-0 2303 =Moo Cu) and ZIRLO
typelZr-1Nb-15n-03Fe-0,120 3{=Io, Cu) zirconium allows, The strength of stress relieved
specimen was akout 503 higher than that of fully anneald specimen, The strengthening
effects were dizcussed on the basgiz of the solid seolution hardening, the precipitate hardening,
and grain size effect, Tensile and creep strength were increased with increasing the allowing
elements, Molvbdenium is more effective than copper to increase the strength, The effect of
allewing element on creep strength is similar fo that on tensile strength,
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Table.l Chemical Composition of experimental alloys

LD Chetnical cornposition(wi?s)
Kol Zr—=1MNb

Koz | 2r-1Nb-02Cu

KO3 Zr—1Mb-02Mo

K1l Zr-1b-15n-0.3Fe

K1z | Zr-1Nb-15n-0.3Fe-01Cu
K13 Zr-1b-15n-0.3Fe-01Mo

Fig.l1 Optical microstructure of ZIRLO and Wb type alloys
after final annealing at 450%C and 600%C for 3hr
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Fig.? TEM morphologys of Zirconium alloys after final annealing
at 450°c for 3hr. (a) B type alloy (b) ZIRLO type alloy
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Fig.3 Tensile Properties of Mb and ZIRLOC type at room temperature
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Figd Tensile Properties of WM& and AARLO type at 400%



Creep Strain, %

10 — KO03; 4.277E-6%/S
——K02; 8.863E-6%/S
KO01l; 8.34E-5%/S
K11; 1.555E-6%/S
K13; 1.336E-6%/S
337E-6%/S

Figh Creep curves as a function of time for Wb and ZARLO type alloys
at 400%C under applied stress of 150MPa. Parameters in figures
indicate the steady state creep rate,
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