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Characterization of the Grinding Wheel Surface by Means of Image Processing (2nd Report)
—Tracking Measurement of Surface Topography of Grinding Wheel in Grinding Process—

Akira HOSOKAWA, Heiji YASUI, Masayoshi NAGAE and Kaoru SATO

This study deals with the post-process measurement of the grinding wheel topography by means of a newly improved
image processing system. In this system, grinding wheel is driven by the high-power electric servomotor with a built-in rotary
encoder so that both grinding operation and consecutive measurement of the individual abrasive grains by the accurate wheel
positioning are possible. The contraction/expansion process is useful for the separation of adjacent grains. The dark field mi-
croscopy is effective in order to extract monochromatic CBN grains from the lustrous metal bond. This system is applicable
to the practical grinding operation with resinoid and metal bonded superabrasive wheels with a good degree of accuracy and
efficiency. In grinding normally sintered silicon nitride with the resinoid-bonded diamond wheel at a given grinding condi-
tion, this system reveals that cutting-edge ratio decreases rapidly due to the micro-fracture of grain tips at the transient stage
just after truing/dressing, and it increases slightly with the promotion of attritious wear under the successive steady state. This
phenomena are explained by the fact that abrasive grains are damaged during truing/dressing operation. )
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Fig.1 Grindiﬁg machine with image processing system
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(b) Wheel positioning

(a) Servomotor with a rotary encoder

Fig.2 Circumferential wheel positioning by a directly connected
electric servomotor with a rotary encoder
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Fig.3 Effect of contraction/expansion processes on the separation of
adjacent abrasive grains for resinoid-bonded CBN wheel
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Fig.4 Original dark field image of the metal-bonded CBN wheel for
grain extraction, and its histograms of perceptual attributes of
color
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Fig.5 Outlines of extracted abrasive grains superimposed on the
original picture image of metal-bonded CBN wheel

Fig.6 Original bright field image of metal-bonded CBN wheel for
wear-flat extraction

Fig.7 Extracted wear-flats superimposed on the original picture
image of metal-bonded CBN wheel; also drawn the outlines
of extracted abrasive grains in Fig.5
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Fig.8 Flowchart of image processing for metal-bonded CBN wheel

Table 1 Photographing conditions

Grinding wheel CBN120Q100M (chﬁc'l‘f&%gﬂ
Microscope Nikon OPTIPHOT XF-UNR

Objective lens 5%

Depth of a focus pm 56

Viewing area pm’ 1100 X 800" (640 X 400 pixels)

Extracting object Grain Wear-flat Grain Wear-flat
Lighting method dark filed | bright field | bright field | bright field
Principal vertical light ©) @) (@) O
Supplementary fiber-optic light X X O X

Table 2 Experimental conditions

Grinding wheel SDC140N75B CBNCI120N75B
Workpiece SigN4 (HV1600) SKDI11 (HV800)
Wheel speed vy m/s 25

Work speed vy m/min 5,10

Depth of cut a pm 10, 20

Grinding fluid Water-based soluble (W2-1-1, 1:50)

* Truing (SD100Q7M)
vy=2 m/min, @=2 pm, 5=20 pm/rev, Soluble (1:50 in water)
* Dressing (WA600H7V & Loose abrasives of #600-mesh)
vw=2 m/min, ag=50 pm, Soluble (1:5 in water)
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Fig.9 Change in grain density and cutting-edge ratio of resinoid-
bonded diamond wheel at v»=10 m/s and a=20 pm
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Fig.12 Change in morphology of a certain diamond grain with grinding
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Fig.13 Change in cutting-edge ratio of resinoid-bonded CBN wheel
with grinding of hardened die steel SKDI11
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Fig.14 Variation of grinding forces with material removed per unit width
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