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Experimental Study on Grinding Approach of Film Cooling
Hole of Aero—Engine Turbine Blade

LI Qiantong CHEN Zhitong QUAN Fang MA Lei
(School of Mechanical Engineering and Automation, Beihang University, Beijing 100191)

Abstract For the problem that the machining precision of film cooling hole of aero—engine turbine blade is low
and the recast layer is difficult to be removed. A new film cooling hole process which is mainly based on the thought of
using EDM to drill and using grinding to expand is proposed. Grinding experiment was carried out on the film cooling
hole machined by EDM using the special fine CBN grinding wheel. The result shows that after the grinding process,
the roundness of the film hole is reduced by 50.9%, the standard deviation of the hole size is reduced by 90.7%, the

surface roughness is reduced by 65.9%, and the recast layer is completely removed, proving the feasibility of the

grinding approach of film cooling hole of aero—engine turbine blade.
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Fig.1 Recast layer
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Fig.2 Compound EDM~grinding process for film cooling hole
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Fig.3 Mechanism of fine grinding wheel
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Fig.4 Fine CBN grinding wheel
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Fig.5 Contrast of image
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Fig.6  Calculation of the roundness of hole
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Tab.1 Test result of EDM hole roundness

T d/pm D/ pm @/ pm r/jum
333.33 362.86 348.10 14.77

341.02 368.16 354.59 13.57

352.25 383.13 367.69 15.44
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Fig.7 Enlarged image of hole profile
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Fig.8 Defect of EDM drilling
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Fig.9 Contrast of surface profile
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Fig.10  Metallographic picture of hole edge

i

2501
Ni
Cr
_ 1
5 1.25 N Matrix C
~ Mo [
f . b Fe
Si n )
W e A LA
0.00 == . L L ——
2.00 4.00 6.00 8.00 10.00
ElkeV

Bl 11 AU B AL EDS S A4
Fig.11 EDS analysis result of compound EDM~-grinding hole
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