+60 Aug. 2024 Plating and Finishing Vol. 46 No. 8 Serial No. 377

doi: 10.3969/j.issn.1001-3849.2024.08.009

NEEZHERMAREETERRIKL

H & FEF RM,E X A B, A4
(B AL T (LD A PRS2 A, V1V 54845 333000)

HE: 2402 MBEANAF RO RBLE LY, % T3 AR R IG 1R 4554 00 W 4k B Fo i B
P, R ERBEF L RN KGR BALEF R AEEABRA T L SR, My AR ARAEERF @
KEZAFTRHOERN, AXRATHATELER AT T EAMG RS TEEZT, AT RABIE, 224
B, 38 3 R ACEE T AR BAL T E A g e TR R, R R T T B R R T S8 e B AL, 5F K he R At
TREGREMBERES A, I AERGERES, A T ERARET T GIRIE,

FE4RIR : AR ML EAL T A AR G

RESES: TG178 ZERFRINAD: A

Simulation and optimization of hard anodic oxidation of internal cavity
parts

Huang Feng, Li Zhiyong, Song Chao, Li Wen, Liu Zhijin, Xiao Wei, Qin Jinjun"
(Changhe Aircraft Industry (Group) Co. , Ltd. , Jingdezhen 333000, China)

Abstract: Aluminum alloy hard anodic oxidation is a commonly used surface treatment which can
enhance the corrosion resistance, hardness, and wear resistance of aluminum alloys by forming an
oxide film. However, when dealing with parts with complex internal cavities and external shapes,
traditional processing methods may be difficult to meet the process requirements, and simulation
technology will play a crucial role in this regard. In this paper, the results of simulation calculations
were used to guide the optimization of process parameters and tooling design, trial production was
conducted for verification. The results showed that the optimized hard anodic oxidation process
parameters and tooling design successfully solved the problem of "burning" caused by uneven film
thickness and significantly improved the quality of the film layer and the uniformity of film thickness
distribution. The accuracy of the simulation results is high, providing a reliable basis for process
optimization.
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Fig.1 Structure diagram of the outer barrel

parts of the swing reducer
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Fig.2 Grid diagram of the outer barrel

parts of the swing reducer
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Fig.3 Simulation film thickness diagram of the existing

process for semi-enclosed deep hole parts
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Fig.4 Simulated current density cloud map of the existing

process for semi-enclosed deep hole parts
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Fig.5 Schematic diagram of the optimization plan for

adding an auxiliary cathode
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Fig.6 Simulation film thickness diagram of optimized

thin-walled parts
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Fig.7 Simulated current density cloud map of optimized

thin-walled parts
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Tab.1 Process parameters of initial plating trial
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Tab.2 Record of trial-production parameters
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Tab.3 Measured data of film thickness
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Fig.8 Schematic diagram of tooling problem points
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Fig.9 Schematic diagram of the improved tooling
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Tab.4 Process parameters of plating trial
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Tab.5 Measured data of film thickness

Wi | I N5 /um RIS /um | T EB RS /um
1 50.4 49.2 48.3
2 52.3 48.3 49.1
3 49.8 50.9 52.8
4 48.1 51.6 53.4
FEE 50.2 50.0 50.9
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