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Effects of rare earth on formation of voids at interface
of aluminized coating/ steel matrix and spalling resitance
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Abstract: The effects of rare earth (RE) elements on the void formation in aluminized coating and the spalling re-
sistance of aluminized steel were investigated through cyclic oxidation test and measurement of the variations of the
average size and the number of the voids with oxidation time, and compared with those of plain aluminized steel
without RE. The results show that the growth of the voids can be divided into two stages of fast growth and stable
growth, and the growth speed of the void of the RE-added aluminized coating decreases by about 1/3, in comparison
with that of the plain aluminized coating. RE addition can restrain the formation and aggregation of voids and subse-
quently improve the oxidation and spalling resistance. The main reason why RE restrains the formation and the
growth of voids is the concentration gradient of aluminum decreases at high temperature due to the decrement of the

thickness of pure aluminum coating after hot dip RE-aluminizing.
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Fig. 1 Kinetics curves of specimens

oxidized at 800 C for 400 h
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Fig.2 SEM micrographs of cross-section of

plain aluminized specimens oxidated at 800 C for different time
(a) —20 h; (b) —250 h; () —400 h
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Fig.3 SEM micrographs of cross-section of

RE-added aluminized specimens oxidated at 800 ‘C for different time
(a) —20 h; (b) —250 h; (<) —400 h
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