27| AL 3 A, A6, A1E, pp.134~140(2017.02) ISSN 1598-6721(Print)
Journal of the Korean Society of Manufacturing Process Engineers, Vol.16, No.1, pp.134~140(2017.02)ISSN2288-0771(Online)

https://doi.org/10.14775/ksmpe.2016.16.1.134
Z=&u}t Zlsol uE CFRP| &7 7Y H 44
HAX", olatd”, HI|IE"
L

1
JEdstn JASEE

The Exit Hole Burr Generation of CFRP with Ultrasonic
Vibration

Sung-Jae Won', Ching-Ping Li’, Ki-Moon Park’, Tae Jo Ko™
*SChool of Mechanical Engineering, Yeungnam UNIV.
(Received 12 December 2016; received in revised form 2 January 2017; accepted 25 January 2017)

ABSTRACT

CFRP has many industrial applications due to its low weight and high strength properties. CFRP is a
composite material composed of carbon fibers embedded in a polymer matrix; it provides excellent resistance
to fatigue wear, corrosion, and breakage due to fatigue. It is increasingly demanded in aircraft, automotive,
and medical industries due to its superior properties to aluminum alloys, which were once considered the
most suitable for specific applications. The basic machining methods of CFRP are drilling and route milling.
However, in the case of drilling, the delamination of each layer, uncut fiber, resin burning, spalling, and exit
burrs are barriers to successful application. This paper investigates the occurrence of exit burrs when drilling
holes with ultrasonic vibration. Depending on design parameters such as the point angle, the characteristics of
hole drilling were identified and appropriate machining conditions were considered.
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Table 1 Specifications of ultrasonic machining center

Company DMC
Model SS-600
X-axis mm 610
Table Y-axis mm 450
Z-axis mm 540
Spindl Max. -1 5,000
nale i 5
P Spindle i
Feed rate  X/Y/Z axis m/min 36
Ultrasonic Frequency kHz 20 or 40
unit Power % 0~100
Main axis Inverter motor AC
Svstem drive servo motor 1.5kW
yste Z-axis Servo motor 0.75kW
drive Ball screw
Controller Mitsubishi M70 (option : FANUC )
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Fig. 2 Ultrasonic vibration according to the levels

on the tool
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Table 2 Specifications of drill tool

SSD060 B966A

(Widin) (Kennametal)
Drill diameter (mm) 6 6
Point angle (°) 118 140
Helix angle (°) 30 30
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Fig. 3 Experimental setup

Table 3 Experimental conditions

Fabric & Unidirectional Type

Without Ultrasonic With Ultrasonic

Feed Feed
No rpm No rpm
(mm/rev) (mm/rev)

1 3000 1 3000

2 1500 0.025 2 1500 0.025

3 800 3 800

4 3000 4 3000

5 1500 0.05 5 1500 0.05

6 800 6 800

7 3000 7 3000

8 1500 0.1 8 1500 0.1

9 800 9 800
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