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Effect Of The Microstructure And Aging Treatment Conditions
On Strength Of High Strength Invar Alloy

J. Y. Jung, K. D. Lee, T. K. Ha, H. T. Jeong

Abstract
Precipitation characteristics of the Fe-36Ni based high strength Invar alloy for power transmission wire was

investigated in this study. High strength can be obtained in this alloy through solution hardening, precipitation
hardening and strain hardening by cold working. In the present study, ingots of Fe-36Ni based Invar alloys with the
contents of C, Mo and V varied. Microstructure observations by OM, SEM, and TEM were carried out to validate the
simulation results. BCC phase and FeNi; phase are also expected at lower temperatures below 500TC. Aging
treatments were carried out at temperatures ranging from 400 to 900°C for time intervals from 3 min to 100hrs. Peak
aging condition was obtained as 400°C and 1 hr. With temperature increased, peak strength was decreased abruptly.
Microstructure observation was conducted by optical microscopy, scanning electron microscopy, and transmission

electron microscopy.
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Table 1 Invar Alloy Of Composite

44 |Bl |Vl |[V2 | W1 |Cl |T1
Ni 36 36 36 36 325 | 36
Co 09 109 |09 |09 |50 |09
Mo 2.75

Cr 0.7

Mn 0.23

Si 0.17

C 0.3 103 {04503 (03 |0.3
\' — 04 {04 | — - —
Al — ~— — 0.3 | — —
W - — — 0.3 | — —
Nb — — — — — 1.2
Ti - — — — — 1.0
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Fig. 1 Optical micrographs of as-received Invar
Alloy Hot rolled plate by (a) B1, (b) V1, (¢) V2,
(d) W1, (e) Alfa, and (g) T1
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(b)
Fig. 2 TEM images of Hot rolled plate (a) and
Cold rolled plate by Bl

(a)

(b)
Fig. 3 TEM images of Hot rolled plate (a) and
Cold rolled plate by V2
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Fig. 4 Hardness of Hot rolled plate (a), 50% Cold
rolled plate (b) and 70% cold rolled plate (c)
by B1
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Fig. 5 Hardness of Hot rolled plate (a), 50% Cold
rolled plate (b) and 70% cold rolled plate (c)
by V2
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