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Abstract
Effect of V addition on the precipitation behavior and strength of Fe-36Ni based high strength Invar alloy for power

transmission wire was investigated. Fe-36Ni Invar alloy plates were fabricated using conventional ingot casting followed

by hot rolling. High strength can be obtained through precipitation hardening and strain hardening by cold rolling. Simulation

using FactSage® revealed that equilibrium phases which can be formed are two kinds of MC-type precipitates, Mo,C and

M;;Cs carbide. The latter stoichiometric carbide was expected to be formed at relatively lower temperature of 800C.
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Table 1 Chemical Compositions of Invar Alloys used
in this study (wt.%).

Ni |Co|[Cr| C |Mo | Mn| Si v

B1 36 0.9 07 | 03 2.75 0.23 0.17 -

V2 36 09 | 07 | 03 | 275 | 023 0.17 0.4
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Fig. 1 Results of Phase Equilibrium Simulation on
(a) B1 and (b) V2
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Fig. 2 Optical micrographs of hot rolled (a) B1, and
(b) V2 Invar alloy
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Fig. 3 TEM images of hot rolled Invar alloy (a) B1
and (b) V2
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Fig. 4 Hardness of (a) Bl and (b) V2 Invar alloy,
measured as a function of ageing times at

various temperatures ranging from 400 to
900C
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Fig. § Stress-strain curve of cold-rolled B1 Invar alloy
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