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Determination of aluminum oxide in cobalt-chromium-aluminum-
yttrium-tantalum coating by mechanical peeling-EDTA titrimetry

ZHANG Tian-jiao

(Guangdong Industrial Analysis and Testing Center, Guangzhou 510651, China)

Abstract; The cobalt-chromium-aluminum-yttrium-tantalum (CoCrAlYTa) coating containing aluminum
oxide exhibits excellent physical and chemical properties. Meanwhile, the aluminum oxide exists in coating
as a hard phase, and the bonding strength between coating and matrix will be severely affected if the con-
tent of aluminum oxide is too high. Therefore, it is very necessary to develop a method for the accurate de-
termination of aluminum oxide content in CoCrAlYTa coating. The coating samples were peeled from
workpieces by lathe cutting or hand stripping. After grinding to particle size of about 50 pum, the samples
were dissolved with 40 mL of nitric acid (1+1) and 5 mL of hydrochloric acid under low temperature heat-
ing conditions to separate metallic aluminum and aluminum oxide. The acid-insoluble residue after separa-
tion was ashed and burned in platinum-gold crucible, and then melted and decomposed with sodium carbon-
ate-borax mixed flux at 950-1 000 °C. The acid-insoluble residue could be also ashed and burned in nickel
crucible, and then melted and decomposed with sodium hydroxide-sodium peroxide at 750 °C. The melt
was leached with dilute hydrochloric acid. After separating interference elements such as cobalt and chro-
mium with alkaline solution, the content of aluminum oxide was determined by fluoride displacement com-
plexometric titration method. The results showed that the separation effect of metallic aluminum by acid
dissolution was good. The dissolution rate of aluminum oxide was less than 2. 5%. When the acid-insolu-
ble residue was treated by two decomposition methods above, the determination results were consistent.
The coexisting elements in sample had no interference with the determination of aluminum oxide. The pro-
posed method was applied to the analysis of CoCrAlYTa coating samples. The relative standard deviation
(RSD) was less than 3.1%. The recoveries were between 95% and 108%, which could meet the require-
ments of spraying technology.

Key words: cobalt-chromium-aluminum-yttrium-tantalum(CoCrAlYTa) coating; fluoride replacement com-

plexometric titrimetry; separation; metallic aluminum; aluminum oxide



