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Small hall open processing of Zirconia ceramics
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Table 1 Tool spec F é—‘F 04
Tool diameter [ mm ] 0.4 0.6 | 0.8 so!|. Too
. 25~35 60 75 MR S LRE#E$ [rpm]
Average grain diameter | | pm | ( #600 ) (#240 ) = 00.6 % lF' F : TR0 ®HE [ mm/min ]
. F’': 87 MHEE [mm/mi
Length of grain part [ mm ] 2 3 00.8 |8, D - bu::/\fm)é i mmI:nm]
Over hang [ mm ] 7 10 e . d;: BRAEE mm
Fig. 2 Grinding stone : - , :
Shank diameter | mm | 3 ) ) V/ . //5 p 4 b”j—/\ﬁfx T
8.1 INERMEEE - mm
Grain Synthetic diamond 5y %ﬁﬁ@h&_ﬂa - mm/rev ]
Bonad Electroplating a
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Table 2 Spindle speed °C Work Piece
Spindl d —
pindle speed | rpm ] | | Tool # Dynamometer
0.1 MPa at 50,250
0.2 MPa at 78,250 Machine table
0.3 MPa at 111,000
0.4 MPa at 135,750 Fig. 3 Air turbine spindle Recorder
0.5 MPa at 150,000 Fig. 4 Experimental device
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D 2mé,
I ITyBFME T [min : sec] = —- TOr —[31:24
6, F
Table 3 Processing condition 1 Table 4 Processing condition 2
D [ mm ] 5.0 D | mm ] 2.6
d, [ mm ] (0.6 d, [mm ] 00.8
d, [ mm ] 1.0 d, [ mm ] 1.0
@ MINRSDREL
Or [mm ] 0.2 ® TEROEE 0, [ mm] 0.1
S [rpom ] 66000 S DI "E/AEE*@W‘EE S [rpm ] 111000
\% [ m/min ] 124.4 ®) U]di&ﬂ:%@aigi \ [ m/min ] 279.0
F [ mm/min ] 40 F [ mm/min | 100
b [ mm/rev ] 0.005 04 [mm/rev] | 0.003 | 0.004 | 0.005
Grain Synthetic.diamond Grain Synthetic diamond
8 ﬁ%ﬂéé’g@ﬁ%meter #240 Average grain diameter #240
A T CHY T o0 T, E AU AFES0.003mmIrevDEE TITISEBDNRZEZMIER TRICEBEEDOI Yy DHAEFREL, IBAIHAEL
BOTWET-OEBMITE THRRATMIARERG L. F-8AMRYYIAAHEN0.005mm/revDFEHETOSEBEDMIIZDONTITBIEEAH
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Small hall open processing of Zirconia ceramics
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Fig. 5 Grinding force of 3 ¢
Top . X direction
Middle : Y direction

_ bottom : Z direction

Table 5 Diameter S of
processing start surface

Irection
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Table 6 Diameter L of
processing finish surface

0 mm/rey |
Hole
0.003 0.004 0.005
S[mm]

1 1.047 1.035 1.012
2 1.043 1.006 1.027
3 1.034 1.006 1.007
4 1.020 1.008 1.001
5 1.013 1.003
§! 1.019 1.014
/ 1.016 1.012
8 1.015 1.007
9 1.022 1.000
10 1.009 0.990
11 1.022 0.995
12 1.030 0.989
13 1.016 0.988
14 1.013 0.986
15 1.017
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Fig. 6 measure of hole

Table7 (S —L)

0 mm/tey | 04 mm/rev |
Hole =003 | 0.004 | 0.005 Hole | 0003 | 0004 | 0.005
L[ mm]

1 1.001 | 1.023 | 0993 (§—L)[pm]

> | 0998 | 1.013 | 0991 1 46 12 19

3 | 0997 | 1.007 | 0.991 2 45 7 36

4 | 0988 | 1.004 | 0.981 3 37 1 16

5 | 0989 | 1.002 4 12 4 20

6 0.999 | 0.977 5 24 1 11

7 0.989 | 0.985 6 18 37

g 0.984 | 0.980 7 27 27

9 0.985 | 0.968 8 31 27

10 0.982 | 0.965 9 37 32

11 1023 | 0.967 10 27 25

12 0.992 | 0.964 11 1 28

13 0.098 | 0.968 12 38 25

14 0.995 0.971 13 18 20

15 1.004 14 18 15
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Fig. 7 crack




