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A novel secondary hard anodizing technology with low risk
of burnishing loss

Liu Zhijin", Zhao Xueliang, Ding Chenhui, Xiao Wei, Huang Feng, Song Chao
(Changhe Aircraft Industry(Group) Co., Ltd., Jingdezhen 333000, China)

Abstract: Hard anodizing technology, a commonly used aluminum alloy processing technique, is widely
applied due to its excellent hardness and wear resistance properties of the film layer. However, the high
current density and high sulfuric acid concentration during the processing easily lead to burnishing loss
of the parts, resulting in their scrapping. Therefore, by analyzing the causes of burnishing loss, a novel
secondary hard anodizing technology is adopted, which involves pre-anodizing the parts with boron
sulfuric acid for protection before undergoing the hard anodizing process. This effectively reduces the
risk of burnishing loss. Meanwhile, through salt spray, wear resistance, hardness performance tests, and
SEW morphology characterization, the properties and structure of the secondary hard anodized film layer
are tested, which is of great significance for the practical production application of hard anodizing
technology for aluminum alloys.
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Tab.2 Chemical materials and standards
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Tab.3 Test specimen parameters of 7050 aluminum alloy

e FRED B /mm R/mm B/ v
1 Al~AS5. B1~BS5 6 0.5 20
2 A6~A10. B6~BI10 3 0.3 20
3 Al11~A20. B11~B20 1 0.2 20

(2) FEME L

TR - TR R SH A E A FE R B R 15V, HL R 2%
FH#ZR: 3 V/min; 85T PHAR A AL R I R B S
Ikt =G, MR R E 2.5 Aldm? . E ik
20%. A H50%. HiF25 Hz. W B HEIRZETFS min
ERAER2, S min)g, H%T5 minE K

LR, e AT B kR A

K ER7050W 1% K3 P 5 =4, AR
Fr R REAT A AL B AR, SER BRI BE . LSRN
L TRYE , BISR A4 B3 Ch) AT I R - Bl BR B
WesEAL, AFSEIGd: Rl AZR R #2340 IR I AE
ZETRE, AEXEAL.

R |
I LT
' ¥

£ :% B - A VI
- % R4 A EW A

! ! MBI l
fisse L BT K LG AH -

v T8

. LB Tk
K

= fill Jfe
L BB AL

3 AHMRREE

Fig.3 Flow chart of validity experiment
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Tab.4 Composition of bath solution and process parameters for main process tanks
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Tab.5 Neutual salt spray test parameters

Fs FHESHOH Hfy
1 A 23 °C~27°C
2| 80 cm? /KFIEHARMF TR | 1.0~2.0 mL/h
3 SUBATEIIAR FE (WU R ) 45~55 g/L
4 pH (&) 6.5~7.2
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Tab.6 Burn time of test pieces

AR TR I R R ARG AR [ /min
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Al2 1.30
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Fig.6 Actual image of effectiveness experiment(6 mm) Al8 16.28
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Fig.14 Microscopic topography diagram of anodizing
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Tab.7 Energy spectrum analysis result

Ko R TLE P (Wt %)

C (6] Al S Cr Zn
Al 6.60 | 57.94 | 30.67 | 4.60 | 0.18 —
A2 4.70 | 60.88 | 30.16 | 4.25 — —
Bl 490 | 60.08 | 3049 | 437 | 0.16 | —
B2 427 | 60.54 | 30.76 | 443 | — —
Cl 729 | 6148 | 28.10 | 271 | — | 0.43
C2 8.80 | 57.47 | 3043 | 3.29 | — —
DI 374 | 62.32 | 29.54 | 439 | — —
D2 521 | 61.52 | 2855 | 420 | — | 0.52
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Fig.15 Detailed diagram of secondary hard anodizing part
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