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Fig. 2 XRD pattern of 2024 aluminum alloy substrate

and ceramic coating
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Fig. 3 The surface morphology of ceramic membrane
prepared with different concentration of sulfuric acid
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Fig. 4 The cross section morphology of ceramic film with
different mass concentration of sulfuric acid
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Fig.5 Defect morphology of ceramic coating on

the surface of 2024 aluminum alloy
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Fig. 6 Ceramic film cross section energy spectrum

analysis spectrum
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Hardness and wear profile of ceramic coating on
substrate and surface of 2024 Al alloy
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Fig. 8 Polarization curves of 2024 aluminum alloy and

its surface ceramic film
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Table 3 Fitting parameters of polarization curves of 2024
aluminum alloy and its surface ceramic film

M Eoo/V Lon/A R/Q
A4 AR —1.442 3216% 107 1061.3
100 f -0.656 1.707x 107 262823
200 f -0.604 1.022x 107 48 152.9
300 fis -0.638 2.596 x 107 13 169.8
342 R AmMi

2024 £ G 4 TR I B ' )2 19 Nyquist K140 K]
9a i/, Bode KN 9b 7R .

XF Nyquist B H T ZER T ZSimp Win #AFEL5 ,
HH T 50 NV i T B s B TR LR 22 LR AR
TR 5R B e 2 S5 BB, ORI R{QIR(QR)]} #4544
HL BRI (LI 10) SRl , BARILE B ank 4 R
K10 o RIS AL s Ry WEZALIZHBL: Cpoe
RZALZHES; R NBHPIZATHBE; G, WBHEY = HLZE

- 25—



[B €1 %= = f PACKAGING JOURNAL
2022 £ £ 14 % % 3 i Vol. 14 No. 3 May 2022

S5 253 L R A U] P AR BV VR A S = L EUR)
FRERA S A RSB

10000
—e 20244445

8000F  —=— 100pH; 3 A
E 6000}
5
c
§é4000— v

2000

0 2000 4000 6000 8000 10000
Z J(Q-cm?)

a ) Nyquist &
10°p

—E 20244054

10*

10°g

[Z1/(Q-em?)
phase angle/(°)

10?

]OI /| 1l 1l il 1
10~ 10° 10! 10% 10% 10* 10°
freq./Hz

b ) Bode K]
9 2024 SRAERREMDEME BIELF AL
Fig. 9 Electrochemical impedance spectroscopy of 2024

aluminum alloy and its surface ceramic film
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Effect of Sulfuric Acid Concentration on the Microstructure and Properties of
Ceramic Coating on the Surface of 2024 Al Alloy

WANG Bowen', YANG Jianjun"*>?, FAN Caihe"’, NI Yumeng"®, OU Ling"’, SUN Bin', DONG Shiyun’

(1. College of Materials and Advanced Manufacturing, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. National Key Laboratory for Remanufacturing, Academy of PLA Armored Forces Engineering, Beijing 100072, China ;
3. Anhui Jianye Science and Technology Co., Ltd., Technology Center, Huaibei Anhui 235000, China )

Abstract: The 2024 aluminum alloy with high strength and toughness was subjected to surface ceramic treatment
in sulfuric acid solution of 100, 200 and 300 g/L for 60 min, respectively, and a ceramic film was generated on the
surface of 2024 aluminum alloy. The microstructure, thickness, microhardness and electrochemical properties of ceramic
film were studied. The results showed that with the increase of sulfuric acid mass concentration, the microhardness of
ceramic film increased first and then decreased. When sulfuric acid mass concentration was 200 g/L, the microhardness
of ceramic film reached the maximum, which was 273.7 HV. The thickness of ceramic film was about 60 pm, which
was little affected by the concentration of sulfuric acid. With the increase of sulfuric acid mass concentration, the
surface roughness Ra decreased first and then increased. When the mass concentration of sulfuric acid was 200 g/L, the
surface roughness was 0.252 um and the wear volume was 0.103 mm’, which was only about 1/5 of the wear volume
of the ceramic film prepared when the mass concentration of sulfuric acid was 100 g/L. Phase analysis showed that
the ceramic coating of 2024 aluminum alloy was mainly y-Al,O; phase. The self-corrosion potential and polarization
resistance of AL,O; ceramic film prepared with 200 g/L sulfuric acid reached the maximum, which were —0.604 V and
48 152.9 Q, respectively. By analyzing the wear resistance and corrosion resistance of ceramic film, Al,O; ceramic film
was prepared on the surface of 2024 aluminum alloy. The optimal mass concentration of sulfuric acid was 200 g/L.

Keywords: 2024 Aluminum alloy; sulfuric acid concentration; Al,O; ceramic film; corrosion resistance
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