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An Evaluation on Cutting Characteristics in Milling Process
with Different Helix Angle Endmills

Sang Bok Lee*, Won Il Kim’, Duck Hyun Wang’, Sil Kyung Kim™

‘JL Abstract —|r

The experimental research was conducted to find an end mill with an ideal helix angle, which has a superior anfi-vibration
effect and a low machining tolerance. A conventional endmill which all four blades are 30° helix angles and a different
helix angle endmill which the opposite two blades are 30° and the other opposites are different helix angles were studied.
The cutting force, machining tolerance and surface roughness were obtained. The AE signals appeared to have low values
in up-milling rather than in down-milling. These are also appeared to have low values at low spindle revolutions rates.
The cutting force values of Fxy and Fxyz were found to be increased according to the value of helix angle. In up-milling,
it was difficult to find a definite tendency in machining tolerance, but in down-milling, machining tolerance of the different
helix angle end mill was found to be lower than that of the convention end mill. There is a definite tendency that the
surface roughness gets better as the RPM increases. In down-milling, Type A( 25°+ 30°) appeared to bring the most satisfactory
result.
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Fig. 4 Schematic diagram of different helix angle endmill

Table 1 Sorts of endmill for different helix angle

Endmil Helix angle Rake angle | Clear angle

type AC)B(C) DC) )

D A=30°, B=30° 8 8

A A=30°, B=25°

B A3, B=27

C A=30°, B=29° g 8

E A=30°, B31°

F A=30°, B=33°

G A=30°, B=35°
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Photo. 1 Photograph of machined workpiece
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Table 2 Machining conditions

Item Specification Value
. 200, 300,
Spindle speed(rpm) 400, 500
Cutting Feed rate(mm/min) 120
condition Cutting depth(mm) 1
. Dry Cutting
Cutting method
(Up, Down)
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Fig. 5 Relation between AE and cutting force signals according
to the change of helix angle for up-cutting
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Fig. 6 Relation between AE and cutting force signals accord-
ing to the change of helix angle for down-cutting
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Fig. 7 Measured cutting force for up-cutting
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Fig. 8 Measured cutting force for down-cutting
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Fig. 9 Machining errors for up-cutting
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Fig. 10 Machining errors for down-cutting
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Fig. 12 Surface roughness(Ra) for down-cutting
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