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Effects of K,FZr, Concentration on Thermo-physical Properties
of Aluminum Based PEO Coating

ZHU Jianwei' > LI Guodong' > MA Fei’ HUANG Guolong® QI Shaobao’

GUO Lingyan® LI Guang'> XIA Yuan'’

( L.Institute of Mechanics Chinese Academy of Sciences Beijing 100190 China;
2.Center of Materials Science and Optoelectronics Engineering
University of Chinese Academy of Sciences Beijing 100049 China;
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Abstract: In order to explore the influence of K,ZrFgon thermal-physical properties and improve the thermal insulation performance of
aluminum based PEO coating in this paper plasma electrolytic oxidation ( PEO) was used to deposit Al,0;-ZrO, ceramic coating on
aluminum substrate with different K,ZrF addition (0 0.5 1.5and 3g/L) in the NaSiO;NaOH electrolyte. Thermo-physical
properties of ceramic coating were tested by differential scanning calorimeter ( DSC) and laser flash met hod ( LFA) and the
mechanism of that properties were discussed by analyzing the variation of surface/cross—section morphology phase structure and
element content using SEM  XRD andEDS. The result shows that ceramic coatings phase structure in K,ZrF, containing electrolytes
mainly consists of a-Al,0; vy-Al,O; mullite and t-ZrO,; with the increase of the K,ZrF; the growth rate and micro pore amounts

increase which means the micro-discharge is more intense through the reaction process; the density of coating decrease first and then

increase and the partial discharge appeared when the K,ZrF, was 3 g/L. With the addition of K,ZrF; the specific heat capacity of the
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coating showed a fluctuating decreasing trend and the heat conductivity decreased significantly. When the added concentration of
K,ZrF, was 1g/L.  ceramic coating has the minimum heat conductivity of 0. 148 W/( m*K) which is less than normal 8YSZ coating
(1.68~2 W/(m*K)) and decreased by 72.5% compared with that before K,ZrF¢adding. Besides the coating at 1g/L K,ZrF,
addition also has a lower volume heat capacity ( 681 kJ/( m**K) ) compared with 8YSZ ( >2 500 kJ/( m’*K) ) and SiRPA coating ( 1
300 kJ/(m**K) ) . As the thermal barrier coating for internal combustion engine characteristic of low volume heat capacity can prevent
intake air heating and reduce the heat loss. In conclusion for aluminum substrate the addition of K,ZrF in silicate electrolyte can
increase the amount of micro-pores effectively reduce the thermal conductivity and improve the thermal insulation performance of PEO
coating.

Keywords: K,FZrs; PEO; ceramic coating; specific heat capacity; heat conductivity
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1
Table 1 Experimental electrolyte parameters and electrical parameters
Parameter Frequency Na, SiO; NaOH K, ZrFg Forward current Negative current Duty cycle
Value 200 Hz 18 g/L 0. 5g/L 0.5~3 g/L 4.5A 4.5A 45% 150%
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Fig. 1  Growth rate of PEO coatings with different
K, FZr4 addition ;
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Fig. 3 Micronano/nested pores on surface of PEO coating
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Fig. 4  Cross section morphology of PEO coatings with

different K, FZr¢ addition
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Fig. 5 Density and porosity of PEO coatings with different
K, FZrg addition
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Fig. 6 XRD patterns of PEO coatings at different K,FZr¢addition
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