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Electro-deposition behaviors of Fe-P amorphous alloy and effect of
heat treatment on its structure and performances

WANG Sen-lin, SONG Yun-jian

(College of Materials Science and Engineering, Huaqgiao University, Xiamen 361021, China)

Abstract: The Fe-P amorphous alloy was electro-deposited from an acidic bath containing sodium citrate as a
complexant. The crystallization behavior and surface micro-morphology of the alloy coating were investigated by
differential scanning calorimetry (DSC), X-ray diffractometry (XRD) and scanning electron microscopy (SEM). The
results show that the cathodic polarization of Fe-P amorphous alloy co-deposition increases with the increases of the
complexant concentration, the bath pH value and the decrease of temperature, respectively. The structure of the as-plated
Fe-P alloy coating is amorphous. The amorphous alloy begins to crystallize at 330.5 °C, and a-Fe(P) solid solution
appears at 383.6 C, then, lots of Fe;P(I-4) phase separate out from solid solution at 472.5 “C. The corrosion resistance
and micro-hardness of the alloy coating increase, then decrease, and the best properties appear at 450 ‘C. The heat
oxidation experiments show that the oxidation resistance of the coating is good bellow 400 ‘C and drops rapidly above
400 C.
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Fig. 1 Influences of complexant concentration on cathodic
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Fig. 2 Influences of pH on cathodic polarization of Fe-P alloy

codeposition
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Fig. 3 Influences of temperatures on cathodic polarization of

Fe-P alloy codeposition
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Fig. 6 XRD patterns of Fe-P amorphous alloy after heat
treated at various temperatures for 1.0 h
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Fig. 7 SEM images of Fe-P amorphous alloy
coating after heat treated at various temperatures
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450 °C —0.63 6.3X1077
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600 °C —0.64 5.0X107°
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Fig. 10 Effect of heat treatment temperature on micro-
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