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Effect of alloying elements on property of multi-system zirconium alloys with
low magnetic susceptibility
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Zr-Nb-Ta-Mo alloys were dsigned based on d electron alloy design theory and
the fainal pcmposition was determined as Zr-14Nb-5Ta-1Mo. The alloy was large-acale melted using
scull furnace, hot-forged, cold-swaged, and heattreated and the mechancal properties and crystal
structure were evaluated. The resultant alloy showed good balance of larage strength, large

elongation, small Young"s modulus, and low magnetic susceptibility. These properties could not
obtained from conventional titanium alloys.
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. Ultimate ' Mass magnetic
Vickers : 0.2% proof . Young's e
Samples hardness, tensile strength, Elong%tlon, modulus, suscepglbllslty,
Hy | strength, | " ivPa €% E/GPa | %/10°m
outs/ MPa | ~"“” kgt
As-forged 21348 651+13 632+13 177 64+1 17.5+£0.4
56% swaged 239+8 1016+26 991+26 12+1 67+1 17.0+£0.1
97% swaged | 259+13 1054+30 1011+27 16x1 671 18.1+£1.0
Heat treated| 261+9 1033+23 986+17 9+1 68+2 16.8+0.4
Ti-6Al-4v 320 976 884 5 114 39.8
ELI
Ti-6Al-7Nb 315 933 817 7 114 35.3
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