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ABSTRACT

Aircraft hydraulic oil reservoirs made with aluminum 7075 have an anodized coating to enable airtightness
and corrosion resistance. To maintain a stable oil pressure, the internal surface roughness of the reservoir
should be less than approximately 0.2 um. To this end, precision polishing must be performed. However,
ensuring the processing quality is challenging, as most polishing operations are performed manually, owing to
which, the inner surface roughness is not uniform, and the product quality is irregular. Therefore, we
developed a special superfinishing machine to realize the efficient inner polishing of an aircraft hydraulic oil
reservoir, by using an abrasive film to improve the process throughput and uniformity. In the experiment
involving the superfinishing of an anodized aluminum 7075 cylinder specimen by using the proposed
machine, a higher surface roughness than that achieved in the repetitive manual polishing process could be
realized.
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superfinishing machine

Table 1 Components list of developing machine

Part Components
Oscillation motor,
Driving Film feed motor,
Pneumatic cylinder
Connection Connection shaft

Polishin Contact roller,

J Film supply and recovery unit
Control box,
Control W
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Table 2 Performance evaluation items and methods

Items |Unit| Target value Evaluation method

KS B 1S02786-1
Tolerances for length fixtures
Amplitude| mm | £ 1 ~+ 4 and

KS B 5203 : Vernier

Calipers and others

KS B 0703 Spindle Vibration
Test Method and KS B
1SO7919-3: Machine

Frequency| Hz > 10 Vibration-Rotation
In addition to mechanical
vibration evaluation by
measuring the shaft
Contact N Max 150 KS B 6409 Load Cell

force Measurement Fig. 8 Measurement of oscillation frequency
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Table 3 Measurement results of contact force

No. 1 2 3 4 5 Ave.

Force | 150.09N | 149.11N | 151.07N | 151.07N | 149.11N | 150.09N

: Measurement
Items Unit Target result
Force N 150 150.09

Polishing film

Fig. 10 Superfinishing experimental setup for
cylinder inner surface of Al7075 with
anodizing treatment
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