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Precision Hard Turning with Cryogenic Cooling

Y. W. Park(Mechatronics Eng. Dept., CNU), K.

S. Kim(Technology Education Dept., CNU)

ABSTRACT

This paper presents an analytical and experimental study

of a cryogenic machining for precision hard turmung.

A cryogenic circulation system is designed and mounied on the top of the tool insert. The machining process

wsel is facing operation on a CNC tumning center with dry and cryogenic conditions The tool temperature and

cutling forces are measured by the K-type ihermocouple and by a ihree-component Kistler dynamometer

respectively. Both data are fed into the data acquisition program through an A/D card Surface roughness and

form accuracy of the machined surfaces are measured by WYKQ NTZ2000. It 15 found that the tool temperatue

with cryggemc cooling is much lower than that with no coolant. Tt is alse found that surface roughness and form

accuracy with cryogenic cooling are better than these with no coolant.

Key Words : cryogenic cutting (5742 Hah), dry eutting (714! A -2h), ool temperature {37 %), form accuracy

(B4 A4 %), machined surface (7FFH)
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Fig 3 Typical Taol Temperature vs. Culting Time

Table 1 Measurements of Max Tool Temperatures

Bxp v f i Max. Temp.(C)
No. | mfmun' | mm/rev| pm DC cc
i
1 50| 0.005 | 50 i 36
2 5011 0.010 | 100 150 90
3 50| o020 | 200 | 253 | 184
4 100 | | 0.005 | 100 243 | 143
-
5 100! goto | 200 294 | 198
6 100 | 0020 | 50 200 | 116
7 | 2000 | oo0s | 200 295 | 215
§ | 200({ | oot | 50 206 | 11
i 9 | 200 | 0020 | 100 245 | 151
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Table 2 Surface Roughness and Form Accuracy
]
Ra (nm) P-V (pm)
Exp
A2 I A
No.
DC | ¢C | DC | CC
P11 1 162 ¢ 159 | 184 i 191
20002 20 17¢ i 210 198 [ 28
3013 | 3 | 259 | 196 | 260 | 231
4 2|11 2 147 ¢ 110 { 1.79 | 147
si2) 213 153 0 124 | 201 | 1.90
61231 8 | 190 | 126 | 2.13
703113 58 96 | 1.84 i 149
83| 2|1 125 ¢ 112 | 196 | 192
93,3 | 2 | 126 105|163 " 146i
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