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In-situ Surface Treatment Technology Applied in Bonding-Repair of Aircraft Structure
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ABSTRACT: Objective To put forward a set of engineering available In-situ surface treatment methods for bonding-repair of
aircraft structure. Methods A portable phosphoric acid anodizing device was used to study in-situ surface treatment on typical
aluminum alloy substrates, along with comparative study involving micro morphology analysis, energy spectrum analysis and
durability test. Results The film created by in-situ phosphoric acid anodized on aluminum alloy substrates showed a thick ho-
neycomb structure, and was rich in oxygen, which were the signs of corrosion resistance and durability capacity. Conclusions
The in-situ surface treatment method for bonding-repair of aluminum alloy structure could improve the durability of bond-
ing-repair structure in harsh environments, and the durability was equal to that of the traditional Tank PAA.
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Fig.1 Working principle of in-situ phosphoric acid anodizing
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Fig.2 Surface topography of in-situ phosphoric acid ano-
dizing film(10,000 times)
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Fig.3 Energy spectrum analysis of in-situ phosphoric acid
anodizing film
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Fig.4 Flow chart for in-situ phosphoric acid anodizing
process
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Fig.5 Schematic diagram of bonded sample and split sample
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Fig.7 Schematic diagram of crack growth test of wedge
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mental chamber
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Fig.9 Comparative analysis of wedge durability test results
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Table I Crack growth test data of wedge mm
N G AT H] /b
6 10 14 22 46 86 110 158 172 203 371 400 520
Jf; PAA-001 638 68 71.8 71.8 71.8 71.8 71.8 71.8 718 743 743 743 743 743
Jf7 PAA-002 605 61.5 63.0 63.0 63.0 63.0 63.0 63.0 630 630 630 630 630 @63
JE7 PAA-003 595 60.8 648 66.0 66.0 66.0 66.0 66.0 660 66 660 660 660 66.0
Jf7 PAA-004 67.0 67.0 703 703 703 703 703 725 725 725 725 725 725 725
Jf7 PAA-005 556 613 645 658 658 658 658 69 69 69 69 69 69 69
¥ fH 61.28 63.72 66.88 67.38 67.38 67.38 67.38 68.46 68.46 68.96 68.96 68.96 68.96 68.96
Alodine-001  70.8 72.1 74.0 74.0 740 740 740 740 740 740 740 740 740 740
Alodine-002 728 74 754 754 754 754 754 754 754 754 754 754 754 754
Alodine-003 733 748 758 758 758 758 758 758 758 758 758 758 758 5.8
Alodine-004  73.5 753 767 767 767 767 767 785 785 815 81.5 81.5 8.5 815
Alodine-005  73.0 748 758 758 758 758 758 715 715 715 715 715 715 775
¥ OH 72.68 742 7554 75.54 75.54 75.54 7554 7624 7624 7684 76.84 76.84 76.84 76.84
HPLEERE-001  56.0 633 675 685 685 685 685 713 713 713 713 713 713 713
BHHLEELE-002 594 630 727 750 750 750 750 77.0 77.0 770 77.0 77.0 77.0 77.0
HHLEERE-003  61.8 645 675 69.0 69.0 69.0 69.0 70.5 733 750 750 750 750 75.0
HPLEERE-004  59.0 633 668 678 678 67.8 67.8 69.8 69.8 69.8 69.8 698 698 69.8
HPLEERE-005 61.0 67.0 71.5 720 720 720 720 740 740 750 750 750 750 75.0
¥ fH 59.44 6422 69.2 7046 70.46 70.46 70.46 72.52 73.08 73.62 73.62 73.62 73.62 73.62
= PAA-001 638 67.0 708 71.3 71.7 71.8 71.8 71.8 728 743 743 743 743 743
X PAA-002 615 615 625 625 625 625 625 625 6253 625 630 630 630 63.0
5 PAA-003 595 608 648 658 658 658 658 658 658 658 658 658 69.0 69.0
s PAA-004 57.6 613 635 648 648 648 648 66.5 665 665 665 665 665 66.5
¥ fH 60.6 62.65 654 66.1 662 6623 6623 66.65 6691 67.28 67.4 674 682 68.2
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