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Study on the Removal Process of Oxide Scale on the 17-4PH
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Abstract: The production processes of 17-4PH aviation fasteners needs to go through solid solution heat
treatment under 1040 °C and ageing treatment under 520 °C. In order to optimize the removal process of
defective oxide scale formed in heat treatment, the effects of five synergistic methods of electrolytic pick-
ling and ultrasonic cleaning on the removal efficiency were studied. The microstructure and phase struc-
ture of oxide scale were characterized by scanning electron microscopy, energy dispersive spectroscopy
and X-ray diffraction. The result shows that after solid solution heat treatment and aging treatment, the
oxide scale with defects on the surface of fasteners mainly consists of Fe,0, and Fe,0,, which is loose
and porous. The efficiency of oxide scale removal by electrolytic pickling process with different parame-
ters is ranked from high to low: current density, electrolyte temperature, electrolyte concentration.
Among the five synergistic methods, the removal efficiency of ultrasonic cleaning is the lowest, and that
of alternating ultrasonic cleaning and electrolytic pickling is the highest. The efficiency of alternating ul-

trasonic cleaning and electrolytic pickling at 35 °C is higher than that of pure electrolytic pickling at
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Fig.1 Cooperative experimental platform using electrolysis and ultrasonic
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Fig.2 Cross section morphology of oxide scale
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Fig.3 Surface of the oxide scale
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Fig.4 XRD spectra of 17-4PH stainless steel oxide scale
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Fig.5 Influence of different factors on the

removal efficiency of the oxide scale
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Tab.1 Relationship between the weight loss and time after ultrasonic treatment under different temperature

AR S/ C 30 s i /mg 60 s K H i /mg 90 sk HH/mg | 120sKHERE/mg | 150 s’KH i /mg

35 0.1 0.1 0.2 0.3 0.3
45 0.1 0.2 0.2 0.3 0.5
55 0.1 0.2 0.2 0.3 0.5
65 0.1 0.2 0.2 0.3 0.5
75 0.1 0.2 0.3 0.4 0.6
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Tab.2 Process parameters of different cooperative methods
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Fig.6 Weight loss and time curve of different synergetic
methods at 75 °C
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Tab.3 Weight loss of different synergetic methods

b3 )5 = 35 CRE i /mg | 45 ‘CAHE R /mg | 55 CRHF & /mg | 65 ‘CAER/mg | 75 CLHE/mg
R 0.3 0.5 0.5 0.5 0.6
HA A IR Uk 3.4 6.1 6.5 6.9 7.1
R VE L B R RR VR G b BT 4.7 7 7.3 7.6 7.7
TR T 5.9 7.5 8.1 8.4 9.2
P T R 5 H A IR Ok S b ¥ 8.1 10.9 12.7 13.1 14.5
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Fig.7 Weight loss—time curve of different synergetic methods under different temperatures
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