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ABSTRACT

In the current machining industry, machining precision is necessary and machining is being carried out. In
this ultra-precision machining industry, the fixation of the workpiece is very important and the degree of
machining depends on the degree of fixation of the workpiece. In ultra-precision machining, various methods,
such as using a vise chuck or the like and using bolt nut coupling, are used for fixing a workpiece to an
existing machine tool. In particular, when the precision gripping force of the jig is insufficient during machining
of the ultra-precision mold parts, the machining material shakes due to the vibration or friction, and the
machining precision is lowered. In the ultra-precision machining of power transmission parts, such as gears, the
accuracy of the product is then determined. In addition, the amount of heat generated during machining has a
significant effect on the machining accuracy. This is because the vibration value changes according to the grasp
force of the jig that fixes the workpiece, and the change in the calorific value due to the change in the main
shaft rotation speed of the ultra-precision machining. The increase in the spindle rotation speed during machining
decreased the heat generation during machining, and the machining accuracy was also good, and it was
confirmed that the machining heat changed according to the fixed state of the workpiece and the machining
accuracy also changed. In this study, we try to optimize the driving part of the power vise by using structural
analysis, rather than the power vise, using the basic mechanical-type power unit.
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Fig. 1 3D modeling of power vise strengthening device

Table 1 Chemical composition of SNCM439 steel

C | Si|Mn| P S | Ni | Cr | Mo

0.36(0.15| 0.60 0.03

SNC 0.03 1.60 | 0.60 | 0.15
~0.4|~0.31~0.9 0

M439 less ~2.0/~1.0~0.3
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Table 2 Experimental conditions in AIP processing

material SNCM439
-p (tonne/mm3) 7.83e-9
E (MPa) 2.09e5
os (MPa) 835
ob (MPa) 980
elongation at break 12%

Fig. 3 Boundary conditions of power vise strengthening

device

(a) Simplification modeling of power vise
strengthening device

Fig. 4 Contact surface of power vise strengthening device
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Fig. 5 Power vise strengthening device structure
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