ol

P2 MaUDSHS|X| M| 35 Xl 6% pp. 603-608 June 2018 /603
Korean Soc. Precis. Eng., Vol. 35, No. 6, pp. 603-608 https://doi.org/10.7736/KSPE.2018.35.6.603
ISSN 1225-9071 (Print) / 2287-8769 (Online)

r

«

’m Check for updates

5 - HM - HAE 1F 0fS - ST AT
=alxnl EX7F20M 7IA S2F U S2io| ASHAM

A Study on the Effect of Gas Flow Rate and Power in Plasma Assisted
Machining

o|=0H* 0|FE'
Choon-Man Lee'* and Young Hun Lee'

1 ZH3chstn 7| AIZSHE (School of Mechanical Engineering, Changwon National University)
# Corresponding Author / E-mail: cmlee@changwon.ac.kr, TEL: +82-55-213-3622
ORCID: 0000-0002-3401-6866

KEYWORDS: Plasma assisted machining (E2t=0} 2x7}2), Difficult-to-cut materials (=tAFXH), Gas flow rate (7tA R2F), Plasma power (E21)

Recently, demands for difficult-to-cut materials with high mechanical properties have been increased in various industrial
fields, such as the aerospace and automobile industries. Because difficult-to-cut materials have high mechanical properties,
it is difficult to achieve conventional machining. Therefore, many researchers have been studying the machining methods
for difficult-to-cut materials. One of the many studies of how to cut difficult-to-cut materials involves plasma-assisted
machining (PAM) is a machining method that softens difficult-to-cut materials by a plasma heat source to remove by the
cutting tool. PAM has various machining conditions, and it is very important to determine the optimal conditions to improve
machining accuracy and efficiency. In this study, the cutting force was analyzed by using a gas flow rate and power which
are the easiest to control in the PAM system. The results of this study can be applied to PAM data under optimum

conditions.
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Fig. 1 Principles of plasma generation
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Table 1 Analysis condition

Materials Ti-6AL-4V
Plasma profile diameter (mm) 6
Plasma current (A) 50
Convention coefficient (W/m?) 5
Density (kg/m™) 7,850
Plasma feed rate (mm/min) 100
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Fig. 3 Thermal conductivity and specific heat of Ti-6AL-4V
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Fig. 4 Tensile strength of Ti-6AL-4V according to temperature
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Fig. 5 Result of the thermal analysis
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Fig. 6 Schematic of non-transferred torch

Table 2 Selection of machining conditions for PAM

Gas flow rate (I/min) 15,25
Plasma power (kW) 1,1.5,2
Spindle speed (rpm) 7,000
Feed rate (mm/min) 100
Torch angle (°) 60
Depth of cut (mm) 0.4
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1. § axis machining center(Hi-VS60M) 2. Plasma device 3. Multicomponent dynamometer

4. Flat end mill 5. Plasma control box 6. Chiller 7. Argon gas

Fig. 7 Experiment set up of PAM
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Fig. 8 Schematic design of plasma assisted machining
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