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Fatigue Properties Research of Titanium Alloy Repaired by Laser
Cladding and Laser Shock Processing

He Weifeng ZhangJin Yang Zhuojun Yang Zhufang LiYuqin LiJing
Xi'an, Shanxi 710038, China

Science and Technology on Plasma Dynamics Laboratory, Air Force Engineering University,

Abstract When repaired by laser forming repair, there generates tensile residual stress and bulky grains in the
repair zone of titanium alloy components. Meanwhile, microstructures and performances are ill-distributed between
the repair and matrix zone. Due to all above, fatigue strength of the repaired components is reduced seriously. Laser
shock processing is adopted to treat the specimens which are repaired by laser cladding. The effect of laser shock

processing on fatigue strength of the repaired specimens is researched. Mechanism of the effect is demonstrated

by residual stress and microstructure analysis. The results suggest that fatigue limit of the matrix specimens is 401

— .

MPa, but that of the laser cladding specimens is 365 MPa, which decreases by 9%; while treated by laser shock
=1

processing, fatigue limit of laser cladding specimens is improved up to 450.80 MPa, which increases by 23.5%
Considerable compressive residual stress is introduced by laser shock processing in the material surface, and depth

of it reaches at 430 um. Moreover, microstructures and performances are well-distributed. Compressive residual
stress and improved microstructures are the reasons for that fatigue strength is enhanced
OCIS codes 140.3390; 160.3900; 140.3580
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Fig.1 SEM photograph of laser cladding repaired zone
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Fig.2 Standard tension—tension fatigue specimen Fig.3 Impact zone and path of fatigue specimen
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Table 1 Tensile properties of different specimens

Specimen oy, /IMPa 002 /MPa Os 1%
TC17 1178 1078 6.5
TC17 1162 1056 7.2
LFR 971 913 4.5
LFR 953 896 4.3

LFR+LSP 1058 962 6.2
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56 AT BTSN, O 1 ek 2 A o 28, R AR A R R AR (400 B B 7 50 )3 T E 350 MPa Hl 400 MPa.
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Fig.5 Loading and failure diagram of fatigue test for different specimens
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Fig.6 Surface residual stress distribution of cladding specimens Fig.7 Cross section residual stress distribution of cladding zone
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Fig.8 TEM photographs of cladding specimen in matrix zone. (a) Specimen without LSP; (b) specimen with LSP
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Fig.9 TEM photographs of cladding specimen in repaired zone. (a) Specimen without LSP; (b) specimen with LSP
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