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Local hard anodizing technology of 2A14 aluminum alloy

XU Weichao, XUE Luping, YE Hui
(Xi’an Space Engine Company Limited, Xi’an 710100, China)

Abstract ; The local hard anodizing process of 2A14 aluminum alloy has been studied and it was pro-
posed that the double-sealed chromic acid anodizing film can be used as the shielding layer for the local
hard anodizing of 2A14 aluminum alloy instead of the traditional painted protection. The corrosion behav-
ior of the double-sealed chromic acid anodizing film was studied by means of polarization curve, electro-
chemical impedance spectroscopy (EIS) and dropping test, which was also compared with the oxidation
film sealed by potassium dichromate and water. According to the comparison results, after double sealing,
the corrosion current density of the chromic acid anodizing film decreases by two orders of magnitude, the
resistance R value of porous oxide film is increased by more than 500 times, and the dropping test time
is increased by 2 to 5 times. The results show that the double-sealed technology effectively improved the
sealing quality of the chromic acid anodizing film so that it can be used as the local hard anodizing shielding
layer of 2A14 aluminum alloy with good corrosion resistance and voltage resistance. The local hard anodizing
film prepared by this process is uniform and dense, with the thickness up to 60 wm and the average hardness

up to 360, which meets the design requirements (thickness =40 pm and hardness =329).
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Tab.1 Main composition of 2A14 aluminum alloy
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Fig. 1 Photographs of local hard anodizing test coupon

Ve 3 (R AT 336 h ik ih 5t ik, & B
T ¢ LA 4RGPk T AL B 3 PAT A 4% 12 L I 48 A s o1

WY 0 B ol o5, B8 2 i 2 50 e, R W b 4 Ak
FEET ek R A0t A AR SR
3.2 BUFMXERIH
3.2.1 s AR A g & AT

R Xof PR 3 P B R 5 1 0 o 5 R B s 1A L K
S A %)% 1 BE ARG ST BB P T ol 1 7 2 =, R LA
2207 AE 1 mol/L NaCl i HhosH R34 7 3 F 67
b i 2l i

[ 2 Ay R 4 PAT % R 1 s A K P 3 e
JEE 22 1 B0 H A7 A Ak il 2l 235 SR . b i Ak th Ze iy
BRI 53 BEAK 3R 5343 BIVE VD4, P 2R VD4 58 1)
A LA 2 S B 1 3 ok F 67 RIS ok Pl 3 . S e
P AV B 2 8 b A ] JB o b S AR A7, )2 ) IS
b i ARG, 5 22 JE e /N R 2 Ak
LEMNIMERAE -1.11 ~ -0.46 V HLf7 X 5] N
15 0 AN R R B ) i A, 3R BHAS ) 8 P =00 )22
PR AR A [A], HG rp O 3 A )2 1 4k IXC
FERE IR 0. 62 V5 i 24l fb A6 i Fe i

0.5
b
0.0F ¢
-0.5
<
=
-1.0r
-1.5F
_2-0 1 1 1 1 1 1 1
-8 -7 -6 -5 -4 -3 -2 -1 0
lgi/(A * cm™)
2 1 mol/L NaCl &% H 4% & PRAR S AL &
BB F AL AR 4K B iR 45 SR

Fig.2 Test results of potential dynamic polarization curves

of chromic acid anodizing film in 1 mol/L NaCl solution
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Tab. 2 Electrochemical parameters of chromic acid

anodizing film under different sealing conditions
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Fig. 3 Electrochemical impedance spectroscopy of

chromic acid anodizing film in 1 mol/L NaCl solution
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Tab. 3 Fitting date of electrochemical impedance
spectroscopy of chromic acid anodizing film

under different sealing conditions
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Tab.4 Dropping test results of chromic acid

anodizing film under different sealing conditions
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Fig. 4 Photographs of valve body after local hard anodizing
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Tab.5 Test results of valve body film
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