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Influence of surface treatment and fillet on the bonding and peeling strength of
aluminum alloy used for spacecraft structure

LI Yingge!, ZHOU Zhanwei?, CAO Kening?, LI Jiafeng?, XU Ting?, LI Yu?, CHEN Weigiang?
(1. Institute of Telecommunication and Navigation Satellites, China Academy of Space Technology;

2. Beijing Spacecraft Manufactory Co. Ltd.: Beijing 100094)

Abstract: In view of the significant data discrepancy among the bonding and peeling strength of aluminum
alloy in engineering practices, and the fact that the bonding reliability needs to be improved urgently, testing and
verification of bonding and peeling strength of metal to metal and honeycomb sandwich structure for aluminum
alloy under normal temperature and pressure were carried out. The influence of surface treatment processes of
test samples and whether there was adhesive fillet around the sample on the bonding and peeling strength were
analyzed. The results show that keeping a fillet of 0.5 mm to 1 mm wide around the sample was conducible to
improve the peeling strength of the sample. The bonding surface of test sample that was only cleaned by organic
solvent had the lowest peeling strength and the data dispersion was large. After the bonding surface of test sample
were sanded and cleaned, the peeling strength of sample was greatly improved, but the data dispersion was still
large. Phosphoric acid anodizing treatment on the bonding surface of the test sample could improve the peeling
strength of the sample to the maximum extent. The obtained results may provide reference for the optimization of
bonding process.

Keywords: aluminum alloy; bonding; surface treatment; fillet; peeling strength; alkaline washing;
phosphoric acid anodizing
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Fig. 1 Schematic diagram of metal to metal bonded sample
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Fig. 2 Schematic diagram of honeycomb sandwich structure
bonded sample
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Fig. 3 Diagram of milling for sample group II
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Table 1 Comparison of peeling strength of samples with or
without fillet
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Table2 Comparison of peeling strength of metal to metal
bonded sample under different surface treatments
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Table 3 Comparison of peeling strength of honeycomb
sandwich structure bonded sample under different
surface treatments
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