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Formation Mechanism of Micro-corrosion on the Surface of Aluminum Disk Substrate

Xiao Jiangchu, Ran Hongfeng, Zhang Xinhu, Zhu Yi, Wang Shaohua, Qin Xianchao
(Shenzhen Changcheng Kaifa Precision Technology Co., Ltd.)
Abstract;: Considering the surface of aluminum alloy disk substrate is locally concentrated and symmetrical after
chemical mechanical polishing (CMP) with tiny concave defects in range of 1~3 pm, scanning electron micro-
scope (SEM), focused ion beam microscope (FIB) and surface profile were utilized to analyze the microstructure
and cross section of specimens. Combined with the production process of aluminum substrate and electroless nick-
el-plating process, the evolution of surface morphology in various processes as well as the mechanism was investi-
gated. The results indicate that serious corrosion occurs around the intermetallic compound (IMC) area on the
surface of the aluminum substrate during the cleaning process, due to the uneven concentration distribution of the
detergent, whereas low-concentration inhibitor is highly corrosive, resulting in a large number of pits. After elec-
troless nickel plating, concaves are generated on the pit location of the nickel layer, which can not be completely
removed during the polishing process, and finally leads to pitting defects on the surface of the product. By adding
the automatic overflow stirring device, the heterogeneous distribution of cleaning agent concentration is elimina-
ted, effectively avoiding the abnormal uneven corrosion.
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Tab.1 Chemical composition of aluminum alloy disk substrate %
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Si Fe Cu Mg Cr Zn Al
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Fig.1 The concave defects distribution and

microstructure characteristics
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Fig.3 The linear scanning results of corrosion pits

on the surface of aluminum alloys
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Fig.4 The micro morphology on different

region of defect specimens
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Fig.2 The FIB cross section feature of the concave on the surface
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Fig.5 The account of pits and dimension on the
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defect region and normal region
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Fig.6 The surface morphologye evolution of aluminum

alloy substrate after soaking in DI water and detergent
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Fig.7 The surface morphology after soaking in detergent with different concentration for 40 min
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Fig.8 Schematic diagram of detergent concentration distribution without stirring and heterogeneous
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Deformation Behavior of TC6 Titanium Alloy at High Temperature and

Low Strain Rate
Zhu Lin', Xu Yong', Chen Leping', Hu Shengshuang®, Zhou Quan’
(1.School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University;
2.Avic Xi’an Aircraft Industry Group Co., Ltd.)
Abstract ;: The high temperature deformation behavior and microstructure evolution of TC6 titanium alloy were in-
vestigated by Thermocmastor-Z100kN thermal simulation testing machine under the conditions of deformation
temperature of 900~945 °C, strain rate of 0,000 1~0.1 s ', and deformation amount of 70%.The results indicate
that with increasing in the deformation temperature, the transformation from primary « phase to 8 phase is more
completed, and the strain rate has little effect on the content of primary a-phase. At low strain rate of 0.000 1 s™!
and different deformation temperature conditions, the material fully undergoes dynamic recovery due to the over-
longdeformation, which causes to grow and coarsen of the grain. The TC6 titanium alloy undergoes continuous
dynamic recrystallization at a lower strain rate of 0.000 1~0.01 s~ ', while discontinuous dynamic recrystallization
occurs at the strain rate of 0.1 s~ '.In conclusion, the thermal deformation process parameters suitable for TC6 ti-
tanium alloy are presented as follows: deformation temperature of 915~945 °C and strain rate of 0.001~0.1 s '.
Key Words: TC6 Titanium Alloy, High Temperature Deformation, Low Strain Rate, Dynamic Recrystallization, Mi-

crostructure
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