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(A Study on the Development of High Performance Grinding Wheel for the Difficult-to-Grind Materials)
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ABSTRACT

A new grinding wheel was developed for the high performance grinding of difficult-to-grind
materials. The grinding performance (such as grinding forces, grinding ratio, and surface roughness of
ground surface) of the newly developed wheel was evaluated through experiments. Experimental results
show that the performance of the newly developed wheel is superior to conventional alumina wheel and
comparable to the 5S-G wheel.
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Fig. 1 SEM micrographs of abrasives
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Experimental system
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Table. 1 Experimental conditions
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Grinding ! Horizontal type surface grinding machine

machine " Model @ YGS5-50A (1.5 kW, 3440 rp.m ) ‘
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| ] Developed wheels
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! I

Grinding !
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heels
whee :l Norton Sol-gel wheels
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32A60]V  — Conventional Alumina wheel

 Worksiec SKD-11 (60 R, )
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L down & up cutting, wet & dry grinding,
Grinding type L
plunge grinding

" Table speed | 137 m/min

Depth of cut © 5S5pm

Syntilo 9954 ( Castrol , 70 : 1)

Grinding fluids
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/

one-point diamond dresser (3/4
depth of cut @ 30 g#m/pass
cross—feed @ 0.11 mm/rev
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Fig. 5 Photographs of wear flats

Grinding force (N)

Fig 62t Fig72 oluA] Ay why-e ol gsle] S

; 2 gve) vhdobn WA S wedl dolth Fighel 414
Passes Aol MER) BSYSEE ARE IHlAL: Norton 55G
Fig. 3 Grinding forces versus passes ot gt b EE A8-8 Kolal 9lon) At Do
Grinding depth @ 5zm, plunge grinding, dry ehb Al v ok RARES T el mlE 2
VHEEARR solal ik Fig 79 A atel Mz i
Yoo i 7b g M alr] §13ke] ojul Al i 5SY E¥-e] opw 4)80] Norton 5SGREHU 84 @A
MABhd oW vha a8 A sy Fighl s e vl thtal vk
g ubnt 48 S4ehs) feh Al AbRe vkt ol Fig 854 Iig 9% 7}
$oglatel Fadngel CCDZMks W Aael YL gop  RES] shagils @
F3FE1 o] ojulAl MR A4 Ascrigiol G o] f-slal oAby A Qg vlAg. A4l gAE e Bl g digh 94t
slel e el AAlw Ao digh Qlale] vhAuinL 1A 2] s vha AA e we ek, el v fade
v W R AlAE L Figsel(a)is daba el xle] Abdol Aglde] cEwdst AaF e 2ERAL lamA 54 71
Wi YA ulfee] Abdolut T wrdm o R sk

-120-



% area of wear flats

Grinding wheels

Fig. 6 % arca of wear flats versus grinding wheels

(dry grinding)

% area of wear flats

Grinding wheels

Fig. 7 % arca of wear flats versus grinding wheels
(wet grinding)
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Grinding ratio

Grinding wheels

Fig. 8 Grinding ratio versus grinding wheels

(dry grinding)

Grinding ratio
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Fig. 9 Grinding ratio versus grinding wheels

(wet grinding)
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Surface roughness (um)

Grinding wheels

Fig. 10 Surface roughness versus grinding wheels

(dry grinding)

Surface roughness (um)
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Grinding wheels

Fig. 11 Surface roughness versus grinding wheeks

(wet grinding)
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Grinding ratio
Fig. 12 Specific energy versus grinding ratio

(dry grinding)

- |
1 S .

} i o

Grinding ratio
Fig. 13 Specific energy versus grinding ratio

(wet grinding)
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