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Fig.1 Size and specification of tensile shear sample
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Fig.2 Influence of acid wash on bonding shear strength of titanium alloy
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Fig.3 Influence of anodizing oxidation on
bonding shear strength of titanium alloy
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Fig.5 Influence of micro-arc oxidation on
bonding shear strength of titanium alloy
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Fig.4 Failure forms of anodizing
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oxidation samples
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Table 2 Micro-roughness measurement
results of the surface with wash acid,

anodizing oxidation, and control sample
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Study on Adhesive Bonding Surface Treatment Process of TC4 Titanium Alloy
Leading Edge Protection of Blade

LI Wen, ZHU Yanhai, SUN Gang, ZHANG Yanling
(AVIC Manufacturing Technology Institute, Beijing 100024, China)

[ABSTRACT] In this study, the adhesion properties of titanium alloy after three different surface treatments, i.e.,
acid wash, sulfuric acid anodizing and micro-arc oxidation, were investigated by tensile shear tests based on plate-
plate specimens. The control sample (without any surface treatment) exhibits a shear strength of 30.1MPa and features
an adhesion failure. The acid wash sample shows a shear strength of 45.3MPa, half adhesion failure and half cohesive
failure. The anodized sample possesses the optimal shear strength of 61.6MPa, and shows cohesive failure. But the micro-
arc oxidation sample only has a shear strength of 9MPa and fails in intermediate tear of the oxide film layer. The results
indicate that both acid wash and sulfuric acid anodizing can improve the adhesion properties, whereas micro-arc oxidation
treatment cannot. In the case of anodizing in sulfuric acid, abundant micro rough structures are formed and generating
higher bonding area, which leads to improved adsorption force of the surface. The bonding performance is optimal when
the anodizing voltage was 25V.

Keywords: Titanium alloy; Adhesive bonding; Surface treatment; Shear strength; Roughness
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Research on Principle and Application of Warm Laser Shock
Processing Technology

ZHAO Jibin"?, LU Ying"?, QIAO Hongchao"*, SUN Boyu"*
(1. Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China;
2. Institutes for Robotics and Intelligent Manufacturing, Chinese Academy of Sciences, Shenyang 110169, China)

[ABSTRACT] This paper introduced the principle and application of warm laser shock peening, aiming at the existing
problems in engineering application, and summarized the research status and academic achievements of domestic and
foreign. From residual stress failure and tissue instability under high-temperature and alternating load, the mechanism of
residual stress release induced by laser shock peening was analyzed. The auxiliary heat source based on laser shock peening
is analyzed (WLSP), which can promote dynamic strain aging and dynamic precipitation in the process of laser impact
reinforcement (LSP), and the dispersion distribution reinforcement phase is precipitated around the dense dislocation, and
the strengthening phase is further nailed and positioned. Fault forms air mass. The stability of high temperature tissue and
creep resistance of the material are significantly improved. At last, the future development of warm laser shock peening was
looked forward.

Keywords: Warm laser shock peening ; Residual stress release ; Organizational instability; Creep resistance;

Strengthening phase
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