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A Study of burr formation along helix angle in end milling

Sung-Min Jang(Soongsil Univ. graduate)

Bong-Hwan Ryu(Soongsil Univ.)

ABSTRACT

A burr is formed in every corner of parts as a result of machining, which produces undesirable

edge geometry and influence deeply to surface quality of workpiece. Therefore these burrs must

be removed certainly. The cost of removing these burrs is directly proportional to their size.

Burrs have been among the most troublesome obstruction to high productivity and automation of

machining processes.

The proper selection of cutting condition and tool geometry will be helpful

to reduce the occurrence of burrs. In paper will observe burr formation along helix angle in end

milling and certificate experimentally mechanics relation of helix angle and burr formation.
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Fig.3 Dimensions of the test specimen

Table. 1 Mechanical properties of specimen

) Tensile Yielding )
Workpiece Elongation
strength strength

material 5 o (%)
(kg/mm*) | (kg/mm°)

Al2024 440) 4 30¢] % 100] 4

Al6061 300) 4 25014 100] 4

Copper 22.42 7 45

Table. 2 Chemical compositions of specimen

Workpiece Chemical compositions(%)

material § Cu | Si Mg |Zn | Mn| Cr | Fe | Ti
38 1050 12 1025] 03 | 0.10 |050(0.15
~49| ol & | ~18[018}| ~0.9]| elst jol &l ol 5}
0151 04 § 08 1025015 | 0.04 | 0.7
~04{~08|~12|els}| ol & | ~0.25{ | &}
Copper  {99.94

Al2024

Al6061

Table.3 Terms of end mill

Angle Length Blade
- Min
Helix | Rake |Clear {Outside Lengthl | Num i
R Length Shank cutting
angle |angle|angle]|  dia of cut . Blade
. . . L{mm) N edge
al® ) [bt" 1CC ) Dimm) H{mm) 7 M
2540 10 8 10 80 25 | straight| 2 flat
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Fig. 4 End mill geometry
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Fig. 5 digital microhardness tester

Table.4 Cutting conditions for burr formation

; Axial Radial
Workpiece | Milling | "™ | depth of | Feedrate | depth
No. material | operation speeid()m/m cut, f(mm/min)| of cut,
" da{mm) dr{mm)
1 60
2 , 80
3 2 100
£ 2 i
2 } Copper 60
6 80
F— 4
7 Al 100
8 Dow 120 ,
9 (‘)06] 7T6 OWn 60 )
10 > 80
11 - 100
| Al . 120
13 | 2024-T4 ° 60
14 80
15 4 100
16 120
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Fig6 Vanation of burr height with principal

cutting force in down milling;
helix angle=25" dr=5mm
(a) v=12m/min da=2mm
(b) v=12m/min da=4mm
(¢) v=15m/min da=2mm

(d) v=15m/min da=4mm
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Fig.7 Variation of burr height with principal

cutting force in down milling;
helix angle=40° dr=5mm
(a) v=12m/min da=2mm
(b) v=12m/min da=4mm
(¢) v=15m/min da=2mm
(d) v=15m/min da=4mm
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Fig.8 Variation of burr height with chip

thickness in end milling ; dr=
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