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An Experimental Study on Grinding Performance and Wear of
Alumina Grinding Wheels Developed for
High Performance Grinding

*

Kisoo Cho*, Jongchan Lee®

ABSTRACT

A new grinding wheel was developed for the high performance grinding of difficult-to-grinding materials.

The grinding performance of the newly developed wheel including grinding forces, grinding ratio, and sur-

face roughness of ground surface was evaluated through experiments. Experimental vesults show that the

performance of the newly developed wheel is superior to the conventional alumina wheel and comparable to
the Sol-gel wheel. An experimental investigation on the wear of alumina grinding wheel was also carried
out. The experiments consist of the measurements of fracture strength of the abrasive grains, grinding
forces, and the area of wear flats of grinding wheels. Microscopic examination of abrasive grains was exe-
cuted to observe the progress of wheel wear. The results indicate that the 32A grain, which has relatively
lower fracture strength, wears out [aster than 533 and 53G. The wheel wear occurs much faster in wet
grinding than in dry grinding. It has also been found that the grinding forces increase logarithmically with

increasing wear flats.

Key Words : Grinding(¥4]), Grinding performance(8443%). Alumina grinding wheel (2501} @4t2E),
Wheel wear(F2t2EulR), Wear flats(vl=H).
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Table 1 Experimental conditions

Grinding
machine

Horizontal type surface grinding machine
Model : YGS-50A (15 kW, 3440 rpm)

Grinding wheels| 55560(1,]V, 5SGBOLIV, 32A60(LNV

Warkpiece

Grinding type
‘Wheelspeed(va)
Table speedive

Depth of cutlay)

skp-1160R)
1701 % 6W > Z0H

wet & dry grinding, plunge grinding

1800 m/min, 1729 m/m_uT
137 m/_min vvvvvv

5 pmy/pass

Syntilo 9954 }&;rol, 40:1)

Grinding fluid

=
one~point diamond dresser (3/4”)
u! 130
Dressing J epth of cut p/pass

cross—feed @ 0.11 mm/rev
wet type

*EQ

Asplitude [UnIE]
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(a) 32A grain
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Fig. 3 Fracture strength and shape of fractured grains
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Fig, 4 Grinding forces, grinding ratio, and surface roughness of
sample grinding wheels (grade : I, dry grinding)
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Fig. 5 Grinding forces, grinding ratio, and surface roughness of
sample grinding wheels (grade : J, dry grinding)
(v,=1800m/min, v,,=13.7m/min, a,=5um/pass)
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Fig. 7 Grinding forces, grinding ratio, and surface roughness of
sample grinding wheels (grade : J, wet grinding)
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Fig. 8 Specific energy versus grinding ratio
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Fig. 9 Grinding forces versus passes for initial stage of grinding
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Fig. 12 X-RD analysis of abrasive grain after grinding SKD-11
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