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A Study on the Grindability of New Ceramics
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{ Abstract J

The number of parts made of ceramic materials has gradually been increasing in field of from mechanical engineering

to electronics engineering and, mechanical engineering ceramics have spread because of three very favourable

characteristic features of their application, namely, heat, wear, and corrosion resistance. therefore, the elaboration of

suitable grinding technologies is important. grinding is problematic because crack -free ceramics are difficult to process

owing to their particular micro structure. In this paper we report on the application of advanced precision grinding

process, elaborating continuous wheel dressing. The removal rate can be increased significantly and surface roughness

is improved. Various problems(roughness, ground surface etc)encountered in grinding of ceramics are also discussed.
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Fig. 1 Plastic zone and cracks propagation
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Table 1 The cuttine condifion in stindine & . 4 o] o 1-sm ol | F4wo] BAgo] &
able e cutting condition in grinding test W AR7)7} A AL 2, A4 Zoj7} 222 24 o
Conditions Value W 7k Hol ofzf o Uetyr] AFsted £ AA 7|7}
Wheel speed(V) 500~12000m/min Z7lste Aot} B8] 24 % 2000m/min, A4 Zo] 5~Tum
Feed rate(v) 50~700m/min oie T A7 A A g 5ym) o Z A H)
Depth of cut(t) 0.1~700um ojAE BY FEE, ojd&E Y A4 Zoj7} M 2
width of material 5Smm 2N QA7) WEoletn Aztdc 281 F&27h
o] AL Al 71 Al 7=
Fluid Dry 8000m/min?l AL A4F Zol IymolyolA EH A&7 &
z7telch7h symol Aol A= QHAEL.
AOL oAb 710] oF 7] 0
Table 2 Physical properties of ceramic materials :LEM_ 12000’”/’_”’“ d¢e A ol ul 1N4ﬂm77P_H
29 AR FTHAT 4-smiE Z7he7] AlFsiol
Materals & Silicon Alumina Silicon | Zirconia
Properties nitride carbide | (ZrO,)
. |SisNs 91%]| Purity e
Composition Y505 8% | 99.5% . _
ALO; 1% | 90.5% Eso S
Density(g/em’) | 328 394 | 315 | 605 % 0 / . .
Grain size(um) 2-3 2-3 5 5 fé.z: m°£1$g??
Vickers 179 183 310 123 i 2o 000 mmn
hardness(Gpa) ' ’ ’ ’ 3 10 o {
Flexure Strcngth Oioﬁéxl 2 3 4 5 L] 7 8 9 10 11 42
(Mpa) 800 500 | 490 | 1100 ot e
Fracture strength (a) Surface roughness VS. depth of cut
(MN /minm) 6.6 53 3.6 7.7
Bittleness(H,) 1400 1650 1100 1300

Table 3 The dimension of measuring instrument in
grinding test

Instrument

surface grinding M(YGS137A)

The range of measure
Table size 1250X600

Tool dynamometer(Dyno Ware :
Type 2825A)

Surface roughness tester(SJ-301)

Load 0~5,000 newton

Measuring range 350um

SEM(LSL-DS_130) Magnification 20~450,000
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@ 0.1pm below | @ 0.1~04um | @ 0.5um over

(b)Ground surface of ceramics(AlOs)

Fig. 2 Surface roughness, Ground surface vs Depth of
cut '
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Fig. 3 Grinding force VS. depth of cut
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Fig. 7 The results of EDS analysis with various ceramics
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