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Effect of relative density difference between coating and
bulk on Fe-based amorphous alloys corrosion resistance
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Abstract: Fey;Co;Cr;sMo4C;sBsY, bulk amorphous alloys and amorphous coating alloys were prepared, and the effects
of both density difference on the corrosion resistance were investigated by analyzing the relative surface work function of
samples before and after chemical corrosion. The role of porosity in the corrosion process can be obtained by analyzing
electrochemical corrosion characteristic of coating and bulk alloys in 0.5 mol/L H,SO, solution based on the driven
potential polarization curves and AC impedance measurement. The results show that the corrosion potential of coatings
alloys is higher than that of bulk alloys, the current value of bulk alloys is one order magnitude smaller than that of
coatings alloys, and the fitting circuit of bulk alloys is R (QR) type. Because of the influence of porosity and surface
passivation film, the fitting circuit of the coating alloys is (R(Q(R(QR))) type. The electron probe experimental results
show that the porosity difference of coating and bulk alloy is 9.25% which leads to the work function difference of 50
meV. The pore size is bigger and the pore number more, the corrosion resistance of alloys is worse. Both before and after
corrosion, the work function of the bulk amorphous alloy is higher than that of the coating alloys, showing the bulk
amorphous alloy has stronger corrosion resistance.
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Fig. 1 XRD patterns of bulk amorphous alloy and amorphous

coating
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2 1 mol/L HCI 480 h SEM
Fig. 2 SEM images of bulk metallic glasses and amorphous coating before immersion and after immersed in 1 mol/L HCI for 480 h:

(a) Bulk before immersion; (b) Bulk after immersion; (c) Coating before immersion; (d) Coating after immersion
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Fig. 3 Relative surface work functions of bulk metallic glasses and amorphous coating before immersion and after immered in 1

mol/L HCI for 480 h: (a) Coating before immersion; (b) Bulk before immersion; (c) Coating after immersion; (d) Bulk after
immersion
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1 0.5 mol/L H,SO4

Table 1 Corrosion data from potentiodynamic polarization

[19] curves of bulk amorphous alloys and amorphous coating in 0.5
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Fig. 5 Equivalent circuit diagrams of bulk amorphous alloys
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0.5 mol/L H,SO,  EIS

Table 2  EIS fitting results of bulk amorphous alloys and amorphous coating in 0.5 mol/L H,SO,

Sample R/(Q-cm?) Oci n Rg/(Q-cm?) Ry/(Q-cm?) Oc2 n,
Bulk 1.260><10*  3.166><107" 0.8189 1.852 - - -
Coating 2.029%<10°  6.467><107 1 1.135 1.038 2.483><107 0.6262
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