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Correlation of structure and strength characteristics of rapidly

guenched iron-based alloys
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Amorphous alloys are often called the materials of the future. The reason for it is their unique properties (mechanical and
physical), which are not found in conventional crystalline alloys.
The amorphous and amorphous-nanocrystalline metallic alloys have high strength, wear and corrosion resistance and they are promising as
structural materials. Metallic glasses based on cobalt and iron have high initial magnetic permeability and zero magnetostriction that make
them suitable materials for magnetic recording heads. Produced from such materials, they have better characteristics than ferrite or permalloy
heads. Therefore, the strength problem has a leading place in the nanostructural materials science providing reliable operation and fracture
resistance of the amorphous and amorphous-crystalline materials [1, 2].
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Limits of strength and elasticity Relationship between hardness Electron microscopic images of the spinning tapes interfaces :
of materials HV and yield strength ¢ in iron- free surface; contact surface
based amorphous alloys [3]
] Alloy
~. Thickness H, Width
X-ray profiles of — - Composition Abbreviation il Hetiay uu
amorphous alloys
in the initial (not L T LN L1 109 MO ot by -
annealed) state Fe;sNi,Si;oBis 2 HCP 30,5 92
R FeGZCOI'BSiGIBM 24 KCP 30 1,9
L 1 FesCosgNiySiy;Bys 71 KHCP 34 10
The rapidly quenched ribbons of Fe;sNi,Si;oB,3, Feg,C0,4SigB1,, and FesCoxggNi,Siy; B, were annealed from the room temperature 296 K to
773 K with intervals of 100 K at low and 50 K at high temperatures. The samples were annealed for 30 minutes at each temperature..
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Microhardness of amorphous alloys based on iron with
2 HCP (0.5H) 10,12 908,47 2,04 various compositions (indenter load P = 0.5N)
24 KCP (0,5H) 10,02 929,56 2,02
71 KHCP (0,5H) 9,85 957,31 1,98
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Therefore, for the rapidly quenched alloys the nature of the material reaction to plastic deformation is different, which may be due to the
features of phase and structural heterogeneity, as well as the chemical composition of the samples. The microhardness of the samples
increases significantly when they are heated to the crystallization temperature. The investigations by the microindentation and scanning
electron microscopy methods allowed us to recommend optimal conditions for obtaining amorphous rapidly quenched ribbons with high
mechanical properties.
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