5 56 B4 1 Moal it & it KR ¥ o ik Vol. 56 No. 1
20244 2 A Journal of Nanjing University of Aeronautics &. Astronautics Feb. 2024

DOI:10. 16356/j. 1005-2615. 2024. 01. 004

GH4169 m R EZEERBHR AT EREIXNEHAR

MR, THEH, N #E, K K
(P RS LR R AHL 22 B8, 7 AL 210016)

HE: AR TRAFIRS A L ERLN BB TR ZEN S AR BERREFTE, AT
EHREMEN I LA R AR A B R TS aNE, LT O MEN S HBARE MBTTLRME
Bt TR IR o e oA R THRAN T ANRKELAK, FRT FEUMEN I TXE,KLT
HLRFE e TR RS IHEABRE R G R LR T 2O AR, AT TR M TR, XEEREA
LR I TARTARBFEE R R E A AR EHNT ARG L o XR T L2, Z6, RAKILY AH
TR T SR R ah S MR 2 A SRR 6 R ) A TR X A B R B T T A

KEBIA R AN B RN SRS B AR AR

RES S TG66 SHRAR RS A MBS :1005-2615(2024)01-0044-11

Simulation and Experimental Study on Electrochemical Broaching of GH4169
Turbine Disk Slot
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(College of Mechanical and Electrical Engineering , Nanjing University of Aeronautics &. Astronautics, Nanjing 210016, China)

Abstract: The turbine disk slot is an important structure on the turbine disk of aircraft engines, and
electrochemical broaching is a potential solution to achieve efficient and low-cost manufacturing of this
structure. In order to study the influence of electrochemical broaching machining parameters on contour
accuracy and surface quality, a multi field coupling model for electrochemical broaching is established. The
influence of tool cathode length on the distribution of machining gap products is elucidated, and the preferable
length parameter is obtained. Experiments on planar electrochemical broaching are conducted to explore the
influence of feed speed and machining clearance on the surface quality and profile difference in import and
export removal amount of the workpiece, and optimal machining parameters are determined. The
experimental results indicate that using optimized processing parameters can achieve good surface quality and
effectively control the difference in import and export removal amount of the profile. Finally, electrochemical
broaching experiments are conducted on a single component of a typical turbine disk slot structure using
optimized parameters, and the specimens exhibit good surface quality and contour repeatability accuracy.
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Fig.1 Electrochemical broaching experiment system
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Fig.5 Temperature rise simulation results Fig.6 Bubble rate simulation results
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Table 2 Transient simulation parameters
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Table 3 Transient simulation parameters for different

lift angles
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Table 4 Corresponding parameters for each workpiece
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Fig.23 Composition of cathode rod structure for slot

broaching
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Fig.24 Slot structure produced by electrochemical broaching
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Fig.26  Local line roughness of machined surface
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