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Studies on Grinding Mechanism Using Infrared Radiation Pyrometer
, with Optical Fiber
(Temperature and Cutting Action of Working Grains)

Takashi UEDA, Masayuki OKADA, and Akito TORII

The temperature of working grains on the grinding wheel just after cutting is measured using an
infrared radiation pyrometer, in which an optical fiber accepts the infrared flux radiated from the
object and transmits it to an infrared detector InAs cell. The working condition of each cutting grain
varies after every revolution of the wheel due to the wear or the crushing of it, the surface flow of
the workpiece owing to the ploughing, or the vibration of the grinding system. The number of cutting
grains is greatly influenced by the change of grinding conditions. The mean temperature of cutting
grains is hardly influenced by the wheel depth of the cut or the workpiece speed, but it decreases with
an increase in the wheel speed. The maximum temperature of cutting grains measured even under the
severe grinding conditions is approximately equal to the melting point of the work material of steel.

Key Words: Grinding, Grinding Temperature, Cutting Grain Temperature, Cutting Grain Distribu-
tion. Infrared Radiation Pyrometer, Optical Fiber
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Grinding conditions
peripheral wheel speed V=1000~ 2500 m/min
viorkpiece speed va5+20 m/min
Wheel depth of cut £=5~40 um
Up grinding with on fluid
Grinding wheel
Designation A35K7VC(3)8
vp=40.0 %, ve=49.1 %, vg=10.9 %

Wheel diameter D= 288 mm
Wheel width B= 30 mm
workpiece
0.55 % carbon steel annealed
Vickers hardness Hv =200
Work length z,,=50 mm
Work width b, =6 mm
Dressing conditions
Conical diamond tool used with grinding fluid
Dressing depth of cut=20 um
Dressing feed = 0.05 mm/rev
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Core diameter d =40 ym

Numerical aperture NA=0,212
Relative index difference 4=1,0 %
Acceptance angle 26, =24.4°
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1.Grinding wheel 6. Fiber holder
2. Workpiece 7. Micrometer
3.0ynamometer 8. Optical fiber
4. Table 9. InAs cell
5.Photo trigger 10.Condenser
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