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Abstract: In order to explore the influence of K,ZrFon 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,O;, y-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 lg/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,FZr,; PEO; ceramic coating; specific heat capacity; heat conductivity
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Table 1 Experimental electrolyte parameters and electrical parameters

Parameter Frequency Na, SiO5 NaOH

K, ZiF

Forward current Negative current Duty cycle

Value 200 Hz 18 g/L 0.5¢/L

0.5~3 g/L 4.5 A 4.5A

45%/50%

TR0 r D 37 T PR S e o 1% U2 ) S g R
J& ;R SUPRASS AU 494 i 7 8% (SEM) X
PEO 2 Ifil A1 i T8 $ i 47 A, I H 6 fE 351X
(EDS) #ATICER B, 1 F B R34 5 ming
i ] D/max-2500/PC 5 X HHEATEHML(XRD) %
VR 2 M AR B AT A3 M (I 22 ©/min) 3 W)
BB, 2 R H R (DSC) i3 404C
W0 2 W RO 28 38 0 S AR HEY i A X EE
THRAS B2 F A i OB IN BRI (LFA)
HIRJZY BRE, OFE RS 2R 2
BRI A R R 15 FE i 3th LAF467 Hyper flash, #4
R M e I 3k TR R 2 R FH T 2E T T 0 1 $4 3R
(300 °C),

2 ZER51HE

2.1 BEEKEXR

B 1 R ZE AR ER AR, WTLLE
th, BEAE U PR BTV FE 3 0 TR E A R R 2
Frass, MU EE N 3 o/ L i, R 2 B4 K 0K e
L, ARSI AR 1.8 £, X FEEEH
TRESRAER R TS E S o BT
WRE AR B 230 PEO HL MR AY HL 5%, AT 4 15
TR R RO R T A B R R RN
HERR, BT LA PEO 23 8 rf i v K A8 S50 58 i ) 0 R %%
A VR JZ 0 AR R R PR 4 v

T T
30 F ]
_ 25 F 4
B 221
g8 ors
Z 20 f - 4
g 1.65 .-
s 15 Ff N { g
2
=
10 F g
e
S
05 F g
0 B | SRR
0 0.5 1.0

Concentration of K FrZr (g /L)

1 K, ZrF g WX TR 2= A R R A 5
Fig. 1  Growth rate of PEO coatings with different
K,FZr, addition
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