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High Efficiency Deep Grinding of Directional Solidified
Nickel-Based Superalloy Turbine Blade Root
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Abstract:In view of the poor machinability of turbine blade root made of directional solidified nickel-
based superalloy DZ125, high efficiency deep grinding(HEDG) process is conducted to analyze specific
grinding energy and surface integrity with profiled electroplated CBN grinding wheel. The result shows
that higher grinding speed v, can lower the specific grinding energy effectively when the speed ratio (v,/
v,,) keeps constant. The specific grinding energy decreases with the increasing mean material removal
rate and finally remains in range of 4060 J/mm®. Under the same mean material removal rate, the
specific grinding energy increases with the decreasing depth of cut. However, the difference of depth of
cut has little effect on the specific grinding energy with the same undeformed chip thickness. The sur-
face quality of the workpiece obtained under the highest mean material removal rate is analyzed. The
surface texture is clear, and does not present wrinkles and ploughing marks. The phase transition and

grain distortion are not observed from the metallographic microstructure. The degree of work hardening
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is in range of 7. 7% —19% , and the hardening depth is about 40 ym. The result reveals the potential of

HEDG in the high efficiency machining of turbine blade root DZ125, and provides reference for future

application.

Key words: high efficiency deep grinding (HEDG) ; directional solidified nickel-based superalloy; specific

grinding energy; undeformed chip thickness
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- Tab.1 Chemical composition of DZ125
M1 DZizs S TE C Cr Co WMo Al Ti Ta HI B Ni
- BB /% 0.189 10 7 2 5.2 1 3.81.50.015 Bal
Fig. 1 DZ125 roughcast
®2 D125 EE HF e
Tab.2 Mechanical properties of DZ125
Wi Tz A it R AR B Z A Jort R AR R B L o 3 fifi 2 AT TR WA &4 %
0/ C 0.1/ MPa 602/ MPa s/ MPa 8/ % &/ %
=R 955 985 1320 13.0 14.5
700 920 930 1220 13.0 15.5
760 935 955 1210 17.0 21.0
Pm 850 835 905 1030 20.0 24.0
900 510 580 850 25.0 29.0
950 455 530 740 21.0 22.0
1 000 370 395 575 31.0 41.0
g 840 840 1090 15.0 18.5
760 765 765 965 7.0 20.0
M 850 760 805 910 6.5 16.5
950 475 525 705 7.0 10.0
1000 375 420 560 8.5 8.0
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o NI USB 6211 #(#5 %+ 5 Labview # 4%} F Tab.3 Grinding parameters
o 3 B 2E AT WK S PR AF s T Hitachi S- LR —_—
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Fig. 3 Relationship between specific grinding ener-

gy and grinding speed
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gy and mean material removal rate
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gy and underformed chip thickness
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