27| AL EEE A, A2098, A6E, pp. 1~9(2021.06) ISSN 1598-6721(Print)
Journal of the Korean Society of Manufacturing Process Engineers, Vol. 20, No. 6, pp. 1~9(2021.06) ISSN 2288-0771(Online)

https://doi.org/10.14775/ksmpe.2021.20.06.001

(L 3 — ] o ] o A
* = = *K o *kk = =
da=mEistn Wt ERYASSE, etmols,  d=tistd JAMA st

Determination of Rake Angle and Tool Stiffness to Efficiently
Remove Drilling Burrs at the Inclined Exit Surface

Jun-Kyung Bae®, Sung-guen Shin”, Byeong-chan Kwon'~, Sung-Lim Ko™
*Department of Mechatronics Engineering Gyeongsang National University, **KORLOY, ***Department

of Mechanical Design, Konkuk University
(Received 10 February 2021; received in revised form 03 May 2021; accepted 07 May 2021)

ABSTRACT

In machining operations, a burr is an undesirable material formed by plastic deformation in a workpiece. With the
ongoing industrial developments, it has become an important issue to efficiently remove burrs. Several deburring
methods have been developed to remove specific burrs that require special machining. However, to remove burrs
formed while machining at the CNC machining center, deburring tools must be developed. In a previous study, a
new deburring tool was developed by the authors.

In this study, the influence of the rake angle and stiffness of the new deburring tool was analyzed to improve
performance. The theoretical model was driven considering the rake angle and stiffness, and experiments were carried
out to validate the model. Especially, conditions based on the designed rake angle and stiffness to effectively remove
burrs, which is difficult, at the exit surface were suggested.

Key Words : Burr(£1), Deburring(E|EH @), Rake Angle(ZAFZ}), Stiffness(ZH4d), Inclined exit(ZAF &)
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Fig. 2 Structure of deburring tool
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Table 1 Geometry and rake angle of deburring Tools

Tool h L1 r a2 IL3) Rake angle
(mm) | (mm) | (mm) | (°) | (mm) )

1 0.85 2 12.5 70 80 22.5~23.9

2 0.91 2 18.5 70 80 19.3~19.6

(a) (b)
Fig. 6 Image of the tip of deburring tool (a) Tool 1
and (b) Tool 2
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Fig. 7 Deburring results for the bumr formed on
Al6061 workpiece with 0° exit surface
inclination angle (a) image (b) average
chamfer size (Tool 1-blue and Tool 2-red)
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Fig. 11 (a) 3D modeling and (b) stress analysis of
deburring tool
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forces when tool is deflected
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Fig. 13 Deburring process for the burr on inclined
exit surface according to different position
of tool
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Al6061 with inclination angle of 30° with
different stiffness of slot length (a) 80mm
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Fig. 15 Result of deburring at the workpiece
Al6061 with inclination angle of 45° with
different stiffness of slot length (a) 60mm
(b) 55mm (c¢) S0mm (d) 45Smm
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