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A Study on Design of High Pressure Injection Nozzle for Avoiding Chip Curling

Chung Seob Yi*, Ji Hun Yun',

In Guk Jeong’, Chul Ki Song ', Jeong Se Suh™

Abstract

In this study, it was grasped to the flow characteristics of cutting fluid injected by nozzle installed in high pressure holder
for avoiding chip curling occurred during machining process. And for avoiding chip curling, the possibility of elimination
under various chip conditions was checked. Consequently, the highest discharging pressure and velocity was shown in 150
of nozzle inflow angle. Also as nozzle outlet diameter is small, the pressure and velocity of injected flow are high. Moreover,

It could be confirmed that width and thickness of chip have no direct effect on chip elimination and it is achieved by

torque generated by injected cutting fluid.
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Fig. 1 Phenomenon of chip curling
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Fig. 3 Drawing of HP holder
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Fig. S Boundary conditions

Fig. 6 Determination of data acquisition section
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Table 1 Properties of inconel 718

Item list Value
Elastic modulus(Tension) 211GPa
Poisson’s ratio 0.3
Yield strength 1,240MPa
Tensile strength 1,036MPa
Density 8,190kg/m’

Fig. 7 Chip shape according to width and thickness
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Fig. 8 Setting up the injected positions on chip
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Fig. 9 Pressure and velocity on data acquisition section according
to nozzle inlet angle
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Fig. 10 Pressure and velocity on data acquisition section according
to nozzle outlet diameter
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Fig. 11 Distributions of equivalent stress according to width
and thickness of chip

Table 2 Maximum equivalent stress of chip and ultimate stress
of various materials

Max. equivalent Ultimate stress
stress [MPa] [MPa]
Inconel718 1316 1240
Stainless steel 1313 586
Aluminium alloy 1306 310
Titanium 1296 1070
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Fig. 12 Distributions of equivalent stress on chip according to
injected position
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