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Experimental Research on Grinding Forces and Temperature of DDS
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Abstract: The effect of thermal load in the creep feed grinding have important effect on the surface quality for ma-
chining the tenon teeth of turbine blade. In this paper, the effects of grinding parameters on grinding forces and tem-
perature in grinding DD5 single crystal alloy are investigated by experiments. The influences and formation mecha-
nism of DD5 creep—feed grinding forces and temperatures are analyzed, and a mapping model between thermody-
namic effect and grinding parameters is established and verified. The experimental results show that the grinding
depth has the greatest influence on the DD5 creep—feed grinding force and temperature, following by the grinding
wheel speed, and the feed velocity of work—piece has less influence on the grinding forces and temperature. With
the increase of the grinding wheel speed, the grinding force is decreasing, and the grinding temperature has an in-
creasing trend. With the increase of feed velocity and grinding depth, both the grinding force and temperature are of
increasing trends. Increasing the feed velocity and reducing the grinding depth on the premise of satisfying the mate-
rial removal rate can avoid the larger grinding thermodynamic coupling layer on the DD5 grinding surface.
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Table 1 Chemical composition of DD5 single
crystal super—alloy

Ay AR 5L % % SR AR5 Y
Co 8.50~9.50 Ta 5.00~8. 50
Cr 5.00~9. 00 Hf 0.05~0.15
Al 5.20~8. 20 Re 1.60~4. 40
w 7.00~9. 00 Ni HAx
Mo 1.00~2. 50

SEM HV: 10.0 kv WD: 10.45 mm
View field: 13.8 ym Det: SE
SEM MAG: 20.0 kx | Date(m/dly): 1222120

El1 DD5 & g abh HilE HBUIRZS
Fig. 1 Microscopic state of DD5 single crystal

super—alloy after heat treatment
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Fig. 2 BC15 creep—feed grinding machine
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Fig.3 Grinding experiment scheme
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Table 2 Horizontal table of orthogonal test parameters

K F v/ (mes!) v/ (mmemin™) a,/mm
1 15 120 0.1
2 20 150 0.3
3 25 180 0.5
4 30 210 0.7
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Fig. 5 Principle of grinding force and temperature
measurement
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Fig.7 Testing signal and dates processing of creep—feed
grinding forces (v7=15m/s, v,~120 mm/min,
a,=~0.1mm)
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Fig. 10 Testing signal and dates processing of creep—feed
grinding temperature (v,=~15m/s, v,=~120 mm/min,
a,=~0.1 mm)
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Table 3 Grinding force test results of orthogonal test

T35 BT B B
75
v,/ v,/
(mes?)  (mmemin) a,/mm F./N F,/N
1 15 120 0.1 8. 565 11.104
2 15 150 0.3 13.984 23.421
3 15 180 0.5 16. 580 34.739
4 15 210 0.7 19.414 38.431
5 20 120 0.3 11.708 19. 981
6 20 150 0.1 9. 100 12.088
7 20 180 0.7 16. 556 36.471
8 20 210 0.5 16. 135 37.092
9 25 120 0.5 15.753 30. 331
10 25 150 0.7 19. 717 41. 856
11 25 180 0.1 9.662 10. 867
12 25 210 0.3 11. 440 22.319
13 30 120 0.7 14.228 27.941
14 30 150 0.5 12.716 23.714
15 30 180 0.3 12. 806 23.963
16 30 210 0.1 9.449 10. 628
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Fig. 11 Influence of grinding parameters on grinding
force and forces ratio per unit width
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Table 4 Grinding temperature test results of orthogonal test

o b4t 2 o B A FEHITREE
7 v,/ (mes!) v,/ (mmemin!) a,/mm T/C
1 15 120 0.1 55.8
2 15 150 0.3 62.9
3 15 180 0.5 72.0
4 15 210 0.7 90.2
5 20 120 0.3 69.9
6 20 150 0.1 60. 1
7 20 180 0.7 84.5
8 20 210 0.5 75.0
9 25 120 0.5 79.8
10 25 150 0.7 84.0
11 25 180 0.1 62.1
12 25 210 0.3 74.5
13 30 120 0.7 82.2
14 30 150 0.5 82.1
15 30 180 0.3 71.0
16 30 210 0.1 66.2
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