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Analysis on the Formation of Grinding Cracks in Aero-Engine Turbine Blade Tenon
Wang Lifei', Liu Shangyu®, Yu Junjie’, Xu Junjie', Guo Xiao', Yang Zenan', Zhang Qiang'
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Abstract: The tenons of the turbine blades in aeroengine show linear fluorescent indication after grinding the ten-
ons. The microstructures near the tenons before and after grinding was compared by optical microscopy and scan-
ning electron microscopy (SEM). The origination for the cracks in blade tenon after griding was analyzed based on
the production process of the blades, and the corresponding measures were proposed. The results indicate that
there exists a certain degree of microporosity at the position indicated by fluorescence, and the dispersed holes are
torn along the direction of shear stress under the effect of grinding stress to form internal connected channels,
leading to the linear fluorescent indication. Microporosity can be eliminated by decreasing the pulling rate and pro-
longing the pulling time appropriately, thus avoiding grinding cracks.
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Fig.1 Fluorescent indication images at the

blade tenon after grinding
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Tab.1 Nominal composition and chemical composition of DZ406 alloy %
wa
C Cr Co W Al Ta Mo Re Hf B Ti
PRAETEE 0.08~0.14 6.50~7.0 11.4~12.1 4.70~5.10 5.80~6.30 6.10~6.50 1.30~1.70 2.60~3.0  1.3~1.7 0.01~0.02 ZHH
Sz 0.098 6.86 11.73 1.99 6.02 6.36 1.61 2.84 1.44 0.017 St

R 2 DZ406 E &M N FERE
Tab.2 The mechanical properties of DZ406 alloy

870 C 980 ‘C /275 MPa #§ A g
o,/MPa  602/MPa /% z/h /%
Fs if =738 =566 =7 =23 =20
S 980 786 17.4 56.75 34.07
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Fig.2 Metallographic structure of defect region
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Fig.3 SEM micrographs of crack area
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Fig.4 EDS analysis results
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Fig.5 Schematic diagram  Fig.6  Metallographic struc-

of profile section ture of the blade tenon
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Fig.7
quilibrium diagram of DZ406 alloy
in the range of 600 to 1 400 C
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Fig.9 Stress-strain simulation results
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