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Fig.1 Microstructure of as-received TC17 alloy
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Table 1 Composition of TC17 alloy (/%)
Al Sn Zr Mo Cr Ti
4.5~5.5 1.6~2.4 1.6~2.4  3.5~4.5 3.5~45  Bal
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Fig.2 Dimension of the notched fatigue samples
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Table 2 Mechanical properties of TC17 alloy

Mechanical R,/
properties  MPa

Elongation, Shrinkage on cross

Rpo‘z/MPa A%

section, Z/%

Value  956.05 878.24 18.19 53.37
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Fig.3 LSP setup and schematic diagram of experiment for the

notched fatigue samples
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Fig.4 Residual stress of TC17 alloy by LSP with double sides: (a) schematic diagram of residual stress and (b) surface residual stress

distribution
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FOD Resistance of the Simulator Samples of TC17 Blades Leading Edges with Laser
Shock Processing

Wu Junfeng]' 2, Zou Shikun2, Zhang Yongkang3, Sun Guifangl, Ni Zhonghual, Che Zhigangz, Cao Ziwen’
(1. Jiangsu Key Laboratory for Design and Manufacture of Micro-Nano Biomedical Instruments,
Southeast University, Nanjing 211189, China)
(2. Science and Technology on Power Beam Processes Laboratory, AVIC Manufacturing Technology Institute, Beijing 100024, China)
(3. Guangdong University of Technology, Guangzhou 510000, China)

Abstract: Notched fatigue samples were designed to approximate a typical leading edge of the blade with foreign object damage (FOD) in
order to study the anti-fatigue performance of FOD-blades with laser shock processing (LSP). The surface at the crack tip of the notches of
TC17 fatigue samples was LSPed with double sides. A YAG laser system was used with laser energy of 30 J, pulse width of 15 ns and
square spot of 4 mmx4 mm. The residual stress, microstructure, fatigue performance and fatigue fracture of samples with and without LSP
were measured and analyzed by X-ray diffractometer, Transmission Electron Microscope (TEM), high-frequency fatigue tester and
Scanning Electron Microscope (SEM). The results show that compared with the notched fatigue samples without LSP, the maximum
surface residual stresses of LSP-TC17 alloy is —403 MPa. High density dislocation, twin and nanocrystallite are formed in the surface. The
fatigue strength of LSP-TC17 notched fatigue samples increases by 55.6%. Fatigue strengthening mechanism of TC17 notched fatigue
samples is high amplitude compressive residual stress and surface nanocrystalline. The experiment results lay the theoretical foundation
and provide the technological reference for LSP-FOD blades.

Key words: laser shock processing; TC17 alloy; FOD resistance; residual stress; nanocrystallite

Corresponding author: Sun Guifang, Ph. D., Associate Professor, Jiangsu Key Laboratory for Design and Manufacture of Micro-Nano

Biomedical Instruments, School of Mechanical Engineering, Southeast University, Nanjing 211189, P. R. China, E-mail: gfsun@seu.edu.cn



