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The Effect of Crystallizing Heat Treatments on the Corrosion
and Abrasive Wear Behaviours of Amorphous FesNiyB2 Alloy

Jong-Sang Kim - In-Won Kang and Su-Ill Pyun

Department of Materials Science and Engineering,

Korea Advanced Instituie of Science and Technology

The corrosion and abrasive wear characteristics of FegoNigoByp metallic glass have been
studied as a function of crystallizing heat treatment by using both immersion test and potentio-
dynamic polarization techniques in 1 N H, SO, solution at 30°C, and also pin-on-disc type abrasive
wear test method. The degree of crystallization was realized by means of X-ray diffraction before
and after crystallizing heat treatment. It has been found that the crystallized state, annealed state,
and amorphous state specimens increase in corrosion and abrasive wear resistances in that order.
More Ni2+ ions in the crystallized state are dissolved in the test solution as compared with those
in the amorphous state. The amorphous state alloy FeqoNiggBog exhibits much higher abrasive
wear losses than conventional crystalline materials such as steels. The changes of corrosion and
abrasive wear resistance by crystallization are discussed in terms of the heterogeneity in materials
and the transition of the abrasive wear mechanism caused due to the precipitation of NizB parti-

cles resulting during crystallizing heat treatment.
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Fig. 1 Differential scanning calorimetric traces of
as-received amorphous Fe,NiB;e clloy specimen.
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Fig. 2 X-ray diffraction patterns of
A) amorphous FeNi B, specimen as-received,
B) specimen annealed at 300°C, 1h. in vacuum,
and
C) specimen crystallized of 600°C, th. in
vacuum.
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Table. 2. Inductively Coupled Plasma analysis of
solution from differently heat ireated FeNi«Bz alloy
specimens after the immersion test in 1 N H,SO,
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Fig. 3 Potentiodynamic polarization curve for differ-
ently heat treated Fe,Ni,B; alloy specimens in 1 N
H.SO, solution at 30C:
specimen as-received;
300C, Th. in vacuum; —.— | specimen crystallized
at 600C, 1h. in vaocuum.
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Element Fe Ni
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specimen as-received
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Specimen crystallized 1 1115

at 600C, 1h. in vacuum

Table. 1. Various corrosion parameters of differently heat treated FeoNioBa alloy specimens in 1 N

H,SO, solution at 30TC.
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