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ABSTRACT

This paper describes the design and development of drills with deburring inserts. The drills can be used to drill holes
and deburr the edges of the drilled holes simultaneously. The drills incorporate deburring inserts within the shank. The insert
consists of a fixing base, a cantilever spring and a cutting tip. The stiffness of the cantilever spring and the details of the
cutting tip play a central role for the successful deburring performance. The deburring performance is also governed by the
conditions of the drilling burr best described by the burr control chart suggested by Domfeld. With careful burr control,
successful deburring is obtained by the drills with deburring inserts.
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Fig.1 Deburring insert.
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Fig.2 Deburring insert with the drill %,

Fig.3 Photograph of a drill with deburring insert.
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Fig. 4 Deburring process with deburring tool
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Fig. 5. Comparison of hole drilled with a regular
twist tool and deburring tool
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Fig .7 Maximum stress vs. insert height.
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Fig. 8 Spring force vs. insert height.
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Table 1 Burr Classifications®

TYPEI | TYPEN | TYPEW
Burr Type Uniform with a drill cap Crown
Burr Height(mm) | ~0.15 0.15~1.1 (1.1~1.5)x(d/2)
Height/Thickness | 0.8~1.6 1.5~3.2 3.8~5.3

CA1RAn

A 234
Fig. 9 Three types of burr.
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Table 2. Deburring performance

a. AL 1050
ALRPM 400
Feed rate (mm/rev) 0.05 0.1 0.2
Burr height (mm) 0.75~2.10 0.70~2.30 1.55~3.40
Burr type TYPEII TYPE LIl TYPE HI
Deburring YES YES NO
Chamfer height (mm) 0.90~1.20 1L10~130 -
Hole Dia Before 10.00 10.00~10.05 10.10~10.30
. (mm) After 10.20 10.10~10.30 10.20~10.40
b. AL 5056
RPM 400
Feed rate (mm/rev) 0.1 0.2 0.4
Burr height (mm) ~0.03 0.40~0.60 0.70~2.20
Burr type TYPE] TYPE Il TYPE Il
Deburring YES YES YES
Chamfer height (mm) 1.20~1.40 1.00~1.60 0.95~1.25
Hole Dia. Before 10.00~10.05 10.00~10.15 . 10.00
(mm) After 10.10~10.15 10.20~10.30 10.20~10.20
¢. Al 6061
RPM 400
Feed rate (mm/rev) 0.1 0.2 0.4
Burr height (mm) 0.01~0.03 0.25~0.50 0.8~2.4
Burr type TYPEI TYPE I TYPE Il
Deburring YES YES YES
Chamfer height (mm) 0.85~1.15 0.90~1.40 0.80~1.20
Hole Dia. | Before | 10.00~10.05 10.05~10.15 10.00~10.10
(mm) After | 10.15~10..20 | 10.25~10.30 10.10~10.15
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Fig. 10 Holes before and after deburring.
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