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Abstract: Turbine blade root are commonly processed by grinding, and the grinding process parameters determine
the surface quality and fatigue performance. The effect and mechanism of grinding parameters are investigated on
the surface roughness and hardness of third generation nickel-based single crystal super—alloy DD9 based on orthog-
onal experiment. The experimental results show that grinding surface roughness is mostly affected by the wheel
speed ., followed by the workpiece feed v,,, the grinding depth q, is few effects on the grinding surface roughness.
The machining hardening is appeared at the grinding surface for grinding DD9, the hardening degree is ranged from
1.9% to 13.8%, and the depths of hardening layer are between 60 and 120 pm. In order to obtain a surface with
small surface roughness, uniform texture and small degree of hardening in grinding DD9 super-alloy, a grinding pa-
rameter scope is recommended as, v.€[20 m/s,25 m/s], v,&€[12 m/min, 16 m/mim], ,€[10 pm, 15 pm].
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Fig.1 DD9 grinding experimental schematic
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Table 1 The orthogonal experimental level and
real value parameters for DD9 grinding

S W T 2K B LS AE
TS T
KF— IKFEZ KFE= KFEN
WL v /(m-s") 10 15 20 25
T AR % v, /(memin™") 8 12 16 20
JEE IR E a,/pm 10 15 20 25

1.2 TLHHPEIRE
S IR =g, SR A 4 DDY, Hifk 2
WA N2 2 Fr s o SR A2 1] B 1 4 R 345 DD9
S G, I BEAT bR o A AL Y
%2 DDA 4 B

Table 2 Main elementary composition of DD9 superalloy'"

Ay Ji Ay B % 4y TSy EL %
Cr 3.500 Re 4.500
Co 7.000 Hf 0.100
Mo 2.000 Nb 0. 500
4 6.500 C 0.008
Al 5. 600 Ni A ik
Ta 7.500
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Fig.2 Microstructure of DD9 alloy before and
after heat treatment
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Fig. 3 DD9Y nickel-based single crystal superalloy sample
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Fig. 6 surface texture and defect by different
grinding process parameters
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Fig. 7 DD9 grinding 3D morphologies by different
grinding process parameters
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