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Fatigue of Fine Grain Grinding Wheels binded with Organic Bond

by Soichi KUMEKAWA**

Abstract; Recently , grinding processes are more widely applied for machining parts of computers,
video equipment, cameras, etc. than even before. In the process of grinding these parts of newly
developed equipment, the grinding whee are binded with organic bonds.

In order to reduce ill effects of heat produced in the works by grinding, hardness grade and
strength of the grinding wheels are required to be much lower than those of general-type
grinding wheels. ‘

With more application of such fine grain grinding wheels binded with organic bond, their
fracture incidents are also being increased in manufacturing workplaces.

In general, a high-speed rotating grainding wheel as a tool tends to give rise to serious
hazards, resulting in a wheel fracture incident. In order to prevent such hazards, investigation of
the strength of grinding wheels is necessary as a basis of scientific discussion. However, studies
on strength of fine grain grinding wheels binded with organic bond have not been reported so
much. Particularly, research reports on strength behavior of fine grain grinding wheels, binded
with organic bond, under repeating load have not been published to date.

This study features the method that diametral compression loading, as shown in Fig. 2, is
applied to repeating load on the specimens. Two types of specimens used in this study. The one
is the grinding wheel which is binded with resinoid bond (grain“GC”, grain-size 800, hardness
garde F) and the other binded with PVA-phenol mixed bond (grain “GC”, grain-size 3000,
hardness grade H ).

Figure.6 shows the experimental results of statical loading test in the diametral compression
method, and experimental results of repeating loading test in the same method are shown in
Figs. 7 and 8.

It is confirmed experimentally that the results of repeating loading test of the fine grain
grinding wheels binded with organic bond do not always depend on the effect of time-dependan-
ce (delayed fracture) based on experimental results of the dead load type compression test in
which a dead load is applied on specimens .for 100 hours.

The author concludes from the experiment conducted that the strength of fine grain grinding
wheels binded with organic bond, under repeating load, depend upon the cycle mumber of
repeating load that leads to fracture.

Keywords; Fatigue, Fracture, Grinding Wheel, Fine Grain, Organic Bond, Repeating Load,
Diametral Compression Test
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Fig. 1 Tangential stress in a rotating grinding wheel.
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Fig. 2 Maximum tensile stress in a grinding wheel
under compression load
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Specification of specimens

Kind of bond Grain Grain size Grade
Resinoid bond GC 800 F
PV A—phenol GC 3000 H
mixed bond ' '

a = 127.5/2mm
b = 255/2mm
t = 25mm, 20mm

Fig. 3 Specification and figure of specimens.
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Fig. 7 Relation between tensile stress amplitude and
cycle number to failure by repeated compression
load.
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Fig. 8 Relation between ratio of tensile stress amplitu-
de to statical tensile strength and cycle number
to failure by repeated compression load.
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Fig. 9 Relation between ratio tensile stress amplitude

to statical tensile strength and cycle number to
failure by repeated compressive load (resinoid
bonded wheels)
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Table 1 Maximum value of cycle number at nonfailure
rate Pn=1.0 in each stress amplitude.
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