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ABSTRACT

The machinabilily of ceramics has been experimentally studied. The experimenls were conducted on alumina
cernmics of various purity, quarlz, and cordiere using the sinfered diamond tools and CBN 1ools.

Tool ware, surface roughness, and cutting resistence were measured and analysed. It was [ound that the
workpieces could be machinde with the diamond and CBN tools, but the sintered diamond tools were more
elficient for the machining of the hugh strength ceramics. The machining of alumina ceramics with sintered
diamond tools showed that

(1) wel machining prolonged lool life comparmg with dry machining,

(2} workmece with higher purity had better surface roughness,

(3) severe cutling conditions led to the chipping and [racture of teol and increase of the surface roughness
and cutting resistance,

4y 20~-40 ni/min of cutting speed, 0.01~0.02 mm/rev of leed, and 0.1~0.2 mm of cutling depth are suggested
as proper cufting conditions for the high strenglh ceramics.
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Table 1. Mechanical Property of Al(; Ceramics

AlsOn 8% | 96% |99.9%
Water Absorption(%) 0 0 0
Bulk densityv(g/cc) 341 | 372 | 390

Compressive strenglh{Kg/cm®) | 18000 | 22500 | 23500
Bending strength(Kg/cm*) 4500 | 5400 | 5300

Thermal Conductivity

(calfem sec T) 0022 | 005 | 008

Max. use Tamp(C) 1200 | 1600 | 1600

Coefficient of thermal
expansion(10~%/%)

6.9 7.2 7.

Knoop hardness(Kg/mm®) 1510 | 1700 | 2260
Specilic heat(cal/gC) 022 | 021 | 021

Table 2. Mechamcal Proerty of Si0; and 2Mg-2AL0),-

58]03
I . 2Mg0 - 2AL,0,-
Malerial Sk %Si00
Bulk density 2.65 2.0~25
Knaop hardness(Kg/cm®) | 700~800 |  800~900
Comprfsswe strength 20000 | 3.500~6,000
(kg/cm®)
Specific heat{cal/gC) 02 14~21
Thermal CDncducmnty 0,017 0,0050.02
{cal/cm sec C)
Thermal expansion
~ 4~2.
coefficent{1078/C) 17~30 14~21
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Fig. 2. Effecl of Cutting fluid on the Toollife in Mach-
ning of Alumina 99.8 Ceramics with S.D. tool
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