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(a)—alkaline chromium free; (b)—acidic chromium free; (c)—acidity with chromium.
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Figure 1

3 EHH
3.1 ZIMERFEURENE

7E 3.0 memin ' B 4E 3 % CF R 0 20 i
M B R o e 2 b 0 R P A R B
Ao 5% B0 A SR T R (AR AR L 10 1D R 1 min #Y 2%
AT R

Surface states of aluminum material after pretreatment and washing
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(a)—hydrochloric acid corrosion (20 and 60 ml-1.~") ; (b)—sulfuric acid corrosion (10 and 30 ml-
L") ; (¢)—liquid alkali corrosion (10 and 20 g-I.° ).
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Figure 2 Comparisons of acid and alkali immersion corrosion tests
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Figure 3 Comparisons of mortar resistance test
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Table 2 Measurement data of etching amount and passive film weight of different pretreatment processes
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(a) —alkaline degreasing+chromium free passivation, liquid
alkali
degreasing+chromium  free

immersion  decorative  surface; (b) —alkaline

passivation-non  decorative
surfaces soaked in liquid alkali.
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Figure4 Experimentalresults ofalkaliimmersion corrosion
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(a)—acid degreasing-+chromium free passivation, mortar corrosion for 4 weeks; (b)—acid degreasing+ chromium

passivation, mortar corrosion for 4 weeks; (c)—alkaline degreasing+ chromium free passivation, mortar corrosion for

3 days; (d)—alkaline degreasing+ chromium free passivation, mortar corrosion for 1 week; (e)—alkaline degreasing+

chromium free passivation, mortar corrosion for 3 weeks; (f)—alkaline degreasing-+chromium free passivation,

mortar corrosion for 4 weeks.
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Figure 5 Simulated corrosion test of mortar
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Figure 6 The micro-morphologies of aluminum after different pretreatment processes
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Table 3 Element contents of EDS point scan in different pretreatment processes
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Comprehensive Comparative Analysis of Pretreatment Processes for
Powder Spraying of Aluminum Alloy Profiles

HU Xiaoping, PENG Hualing, LU Yanqing, WAN Li
(Foshan Sanshui Fenglu aluminum industry Co. , Ltd. , Foshan 528000, China)

Abstract: The pretreatment process of aluminum profile powder spraying involves two main approaches for oil removal, i. e.
acidic and alkaline oil removal. Additionally, passivation can be achieved through chromium free passivation and chromium
passivation. This study conducts a comprehensive comparison of various pretreatment processes, considering factors such as
etching amount, passivation film weight, acid alkali corrosion resistance, and mortar corrosion resistance. Surface
micromorphology and elemental composition of the pretreated aluminum profiles were analyzed using SEM and EDS.
Notably, this research introduces novel testing methods, including a 48-hour acid and alkali immersion corrosion test and a 1-
month mortar simulated corrosion test, surpassing the current national standard GB/T 5237.4-2017. These tests effectively
differentiate the corrosion resistance performance among different pretreatment processes. The results indicate that the
corrosion resistance of powder coatings is influenced by the chosen pre-treatment processes. The combination of acid oil
removal and chromium passivation processes demonstrates the highest corrosion resistance, followed by acid oil removal with
chromium free passivation. Alkaline oil removal with chromium-free passivation exhibits the least corrosion resistance among
the tested processes.

Keywords:aluminum alloy ; spraying ;degreasing ; passivation
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