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Effects of Heat Treatment and Ti addition on Microstructure of Invar Alloys

Min-Sun Hur, Jung-Han Lee, Je-Hyun Lee and Chan-Gyu Lee

Department of Material Science, Changwon National University

Abstract

There has been a considerable attention in Invar
alloys because of its low thermal expansion property.
A low thermal expansion property of Invar alloys,
10° the

attractive for precision machine tools.

lower than near room temperature, is
However, the
expansion property of Invar alloys is limited below
about 520°K, and mechanical properties are relatively
low to apply to machine tools. In order to improve
mechanical properties in this alloy, Ti alloy element
was added to an invar alloy. Microstructure changes
and optimum heat-treatment conditions according to
Ti addition were discussed in the Ni38-Mo2-Crl-Fe

Invar alloy.
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Table 1. Chemical Compositions of the Invar Alloys(wt.%)

E]
C Ni Co Mo Cr Mn Si S Ti Fe
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Ti #7} 0.35 38 05 2 1 0.27 0.48 <5 0.1 Bal

Ti F347F 0.35 38 05 2 1 0.27 0.48 <5 - Bal
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Fig. 1. Optical micrographs of invar alloys obtained by aging treatment with various temperatures
for 2 hours after solution treatment at 1100 C for 1 hours
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Fig. 2. SEM micrographs of invar alloys cbtained by aging treatment with various temperatures
for 2 hours after solution treatment at 1100C for 1 hours
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Fig. 3. FEG-SEM micrographs of invar alloys
aging
temperatures for 2Zhours after solution treament
at 1100C for 1 hours.
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Fig. 4. TEM EDS elemental
profiles of precipitation of invar alloy obtained
by aging treament at 600C for 2 hours after
solution treatment at 1100C for 1 hours
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Fig. 5. TEM and EDS elemental

profiles of precipitation of invar alloy obtained
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by aging treament at 800C for 2 hours after
solution treatment at 1100°C for 1 hours
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