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Effect and mechanism of pulse frequency on thermal property of aluminum
based plasma electrolytic oxidation coating
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Abstract: A ceramic coating was prepared on the surface of ZL109 aluminum alloy by using plasma electrolytic oxidation ( PEO) in silicate
system. The effect and mechanism of different pulse frequencies on heat capacity and heat conductivity were studied by means of SEM
XRD DSC and laser-Hlash apparatus ( LFA) . The results indicate that the changes in thermal properties of the coating are mainly influenced
by microstructure and phase structure constituent which is mainly related to the pulse frequency. When the frequency is 200 Hz PEO coating
has a low heat conductivity of 0. 113 W/( m * K) .
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Table 1 Chemical composition of the Z1.109
aluminum alloy ( mass fraction %)
Si Cu Mg Ni Al
11~13 0.5~1.5 0.8~1.3 0.8~1.5 <I.2
2 PEO
Table 2 Electrolyte constituent of the PEO test
NaSiO, NaOH  NasP; 0y, 1 2
12 g/L 1.5 g/LL 2 g/L 2 g/l 2 g/l 2 mL/L
3 PEO
Table 3 Electrical parameters of the PEO test
/A /A 1% 1% /Hz
0.9 1 50 50 50 ~ 1400
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Fig.1  Growth rate of the PEO coatings under different
pulse frequencies
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Fig.2  Surface morphologies of the PEO coatings under different pulse frequencies
(a) 50 Hz (b) 200 Hz () 600 Hz (d) 1000 Hz (e) 1400 Hz

3 PEO
Fig.3  Microporous structure on surface of the PEO coatings under different pulse frquencies
(a b) 200 Hz (c d) 1000 Hz
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4 PEO Table 4 Average density of the PEO coatings
Fig.4 Surface roughness of the PEO coatings under under different pulse frequencies
different pulse frequencies /Hz 50 200 600 1000 1400
/(g+em™) 2.40 2.9  3.03 232 2.3
2.2.2
5 PEO 2.4
o PEO 6 PEO XRD
° a-ALO;
0 PEO vAL O, 0 PEO

5 PEO
Fig.5 Cross section morphologies of the PEO coatings under different pulse frequencies
(a) 50 Hz; (b) 200 Hz; (c) 600 Hz; (d) 1000 Hz; (e) 1400 Hz
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Fig. 6  XRD patterns of the PEO cloatlngs under different Fig.7 Heat capacity of the PEO coatings under
pulse frequencies different pulse frquencies (300 °C)
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Table 5 Thermal diffusion coefficient of the PEO coatings Eﬂf 0.15
under different pulse frequencies = 010
/Hz 50 200 600 1000 1400 50 200 600 1000 1400
/( mm? ¢ s’l) 0.102 0.068 0.132 0.220 0.215 #/Hz
8 PEO (300 C)

7 PEO
(300 C) .
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1K
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different pulse frquencies (300 °C)
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Fig.8 Heat conductivity of the PEO coatings under
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