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Effects of Alloy Elements Nb and V on the Microstructure
and Expansion Property of 4J32 Austenite
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Abstract: Using optical microscope, scanning electron microscope, and dilatometer etc, this work investigated the effects
of alloy elements Nb and V on the austenite microstructure and expansion property of 4J32 alloy. The results indicated that
when the addition amount of Nb was 0. 1%, the pinning effect on the austenite grain boundaries was not apparent, and ab-
normal grains growth occurred in the specimens. However, when the addition amounts of Nb reached 0. 3% and 0. 4%,
the microstructure of the specimens was homogeneous, and the average grain sizes decreased by 24. 6% and 32.3%, re-
spectively. When the addition amounts of V reached 0. 3% and 0. 4%, the grain sizes decreased by 14. 4% and 16. 3%, re-
spectively. The refining ability of Nb on the austenite grains and the homogenization ability of the microstructure of the su-
per Invar alloy were superior to those of V. When the addition amount of Nb reached 0. 4%, NbC was mainly distributed
along grain boundaries. When the addition amount of Nb was less than 0. 4%, NbC distributed in a small amount within
grains. The number and size of NbC precipitates increase with the increase in the Nb content. The average linear expan-
sion coefficient a4 <1. 0x10°/°C of the experimental alloys with the addition of Nb and V met the application require-
ments. Overall, the alloys with the addition amounts of 0. 3% for both Nb and V showed a more appropriate combination of
microstructure homogeneity, grain refinement, and expansion coefficient.
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Tablel The chemical composition of the 7 experimental alloys %
i C Si P S N Ni Co Mn Cu Nb \ Fe
1* 0.024 0.09 0.004 0.003 0.001 4 32.66 3.93 0.40 0.72 0.1 /
2* 0.040 0.13 0.004 0.003 0.001 2 32.48 3.93 0.42 0.75 0.3 /
3" 0.038 0.12 0.004 0.003 0.001 2 32.62 3.93 0.39 0.68 0.4 /
4* 0.040 0.11 0.004 0.003 0.001 1 32.61 3.84 0.43 0.72 / 0.1 S
5* 0.030 0.13 0.004 0.003 0.001 0 32.74 3.86 0.41 0.73 / 0.3
6" 0.030 0.11 0.004 0.003 0.001 1 33.16 3.89 0.42 0.75 / 0.4
7 0.030 0.09 0.004 0.003 0.001 4 32.30 3.90 0.40 0.76 / /
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Fig. 2 The size distributions of the experimental alloys :
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Fig. 5 NbC precipitation diagram of the experimental alloys
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Fig. 6 The morphologies and EDS spectra of the precipitates in the experimental alloys :
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