= PEHFUEeE A AW HIE 1999.2
n Journal of the Korean Society of Preqision Engineenng Val, |1 No | Feb, 1994.

e SN A BAe B AT

|7:! iEI _J‘\_*' 2 é-_i A.“**, %l % E**x

A Study on the Cutting Characteristics of SCM440, SNCM21, STS 34 in
Cryogenic Cutting (1st Report)

Chill-Su Kim* Sun-Sae Obh**, Young-Ho Lim***

ABSTRACT

We experimented on cutting characteristics-cutting force, behavior of cutting temperature,
surface roughness, behavior of chips—under low temperature, which generated by liquid nitrogen
(77K). The workpieces were freezed to -195C and liquid nitrogen was also sprinkled on cutting
area in order to increase the efficiency of machining in low temperature. The workpiece
was became to -195C in 5 minutes, and cutling temperature in CC was lower about 170T
than NC. The cutting force trended to increase slighty in cooled cutting, but chip thickness
was decreased, shear angle was however increased. The form of chips was in good conditions

of long or short tubular chips in CC. In CC surface roughness of workpiece was better
than NC. In NC surface hardness of chips trended to increase according to increasing of

cutting speed, but in CC it trended to decrease.

The power spectrum of vertical cutting

force trended to increase according to increasing of feed, and in CC it was higher than

NC.

Key Words : NC (Normal condition), CC(Cooled concition)
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Cutting tool

Workpice 5CM440, SNCM21, SNCM304
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# 2 Chemical compositions of testing materials

Materials Compositions (%)
SCM440 | SNCM21 STS304
C C. 40 0.20 0.07
51 0.22 0.33 0.95
Mn 0.68 0.76 1.85
P 0.18 0. 009 0.035
S 0.17 0.010 0.03
Cr 0.97 0.610 18. 50
Mo 0.16 0.170
Ni 0.42 10. 00
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