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A Study on the Characteristics of Ultra-Precision Grinding for Sapphires

Woo Soon Kim*, Dong Hyun Kim®, Yoshiharu Namba™

{ Abstract jj

Sapphire have been ground by the ultra-precision surface grinder having a glass -ceramic spindle of
extremely-low thermal expansion with various cup-type resinoid-bonded diamond wheels of #400-#3000
in grain size. Sapphire can be ground in the ductile mode. And also, the surface roughness and grinding
conditions has been clarified. The smooth surface of Sapphire less than Inm RMS, Inm Ra can be
obtained by the ultra-precision grinding without any polishing process.
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Photo. 1. Ultra-precision Grinder
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Table 1 Properties of Ultra-precision Grinder

g sAEolE | AAE
AR Thurst 108kgf/um | 48.5kgf/um
EE Radial 0.06um 0.08um
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Table 2 Grain Sizes of Diamond Wheel

Wheel Grain size Mean grain size
(um) (um)
SD3000-75-B | 2 -6 4
SD1500-75-B 8-15 115
]
SD1000-75-B | 20 - 40 30
SD800-75-B 40 - 60 50 4
SD400-75-B B 90 - 110 100
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Fig. 1. Crystallographic structure of sapphire
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Fig. 3. Fracture mode grinding
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Fig. 4. Ductile and Fracture mode grinding

Fig. 5. Ductile mode grinding
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Fig. 6. The change of grinding mode with the feed
per wheel revolution and grain size of diamond

wheels
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Fig. 7. The effect of feed per wheel revolution on the

surface roughness

9 Anzye, BY AY|L dololRE B9 HY
olo] Aadte] thet W AUY|E FASE FFS B
o, 29 AY7|E chololBE By HHF oj$o] o
e ek

Fig. 83} Fig. 9= SD1500-75-B¢} SD3000-75-BE ©] &
stol JASE Vs=20ms, Tholol2E Bel 3AY o4

M 38 oft

Py 413
Ra 0479w

s 08

Fig. 8. A surface profile of ground sapphire by
SD1500-75-B

Fig. 9. A surface profile of ground sapphire by
SD3000-75-B
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