W, BEgS XL VvE FZRTUHIICH T3
ITET(VHEHEENIE

(S

e ® & 2

o\ &

[T vi” N =< R = T

Measurement of Tool Face Temperature in Orthogonal Diamond Cutting

Masahiko SATO, Takashi UEDA and Masahiro NISITA

Tool face temperature of single crystal diamond in high precision orthogonal cutting of aluminum and copper is measured
using two-color pyrometer with an optical fiber. The infrared rays radiated from the chip-tool interface and transmitted through
the diamond tool are accepted by an optical fiber and led to two-color detectors of different spectral sensitivity. Temperature
distribution on the tool face is analyzed by employing finite element method and calculated results are applied to the estimation of
the maximum temperature on the tool face. The results obtained are as follows; (1)The technique developed is suitable for measur-
ing the tool face temperature in single crystal diamond cutting. (2)Output wave of temperature was clearly recorded. The tool face
temperature measured is approximately 190°C for Al and approximately 220°C for Cu when cutting speed was about 620m/min.
(3)The temperature increases with the increase of cutting speed. (4)The temperature on the tool face measured is in good agree-

ment with that calculated.
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Fig.1 Experimental set-up
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(a) When temperature distribution is uniform
Fig.9 Variation of measured temperature with the ratio of D /D,

(b) When temperature distribution is 2nd powered
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Fig. 16 Temperature distribution in tool and workpiece
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