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Optimization of Roller Burnishing Parameters for Concave Circular-arc
Surfaces of Turbine Disk Mortise Grooves

LIU Liangbao ZHOU Jinggang ZHANG Han HUANG Dong
ZHANG Ning LI Xun’
School of Mechanical Engineering and Automation, Beithang University , Beijing, 100191

Abstract: To address the issues of reduced fatigue life in concave arc regions of GH4169 superalloy
turbine disk mortise grooves due to stress concentration, the influences and mechanism of roller burnishing
parameters on machined surface integrity indicators and specimen fatigue performance were investigated.
The results demonstrate that, increasing the roller burnishing force significantly improves surface quality
and enhances the fatigue performance of the specimens. Increasing the number of roller burnishing passes
further improves surface quality, while increasing the roller burnishing feed rate diminishes the strengthen-
ing effect. Under the conditions of a roller burnishing force of 425 N, three roller burnishing passes, and a
feed rate of 1 mm/s, the maximum fatigue cycles of the specimen reache 6. 84 < 10°, which is double that
of the non-strengthened specimen.

Key words: roller burnishing; GH4169 superalloy; turbine disk mortise groove; surface integrity;
fatigue life
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at room temperature(25 C)
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Fig.1 Schematic of turbine disk tenon-groove

concave arc
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Fig.2 Equivalent specimen structure schematic
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Fig.3 Roller burnishing tools and on-site images of

the roller burnishing process
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Tab.2 Roller burnishing parameters
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Fig.4 Surface topography observation results
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Fig.5 Effect of rolling parameters on

surface roughness
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Fig.6 Effect of rolling parameters on subsurface

microhardness and surface residual stress
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Fig.7 Surface layer metallographic

observation results
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Fig8 Effect of rolling parameters on specimen

fatigue life
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