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Proposition of New Gear Cutting Method Using by General Purpose Tool
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In this study a new method of gear cutting is proposed. The principle of involute gear generation is as follows: the
rack cutter moves in a reciprocatory manner and feeds to the tangential direction of the gear. In the proposed method, a
taper endmill is used as the cutter, and the rotating cutter feeds in both the axial and tangential directions of the work
gear. By using only a taper endmill, the machining of gears with various specifications including the module, number of
teeth, pressure angle, and addendum modification coefficient can be realized. The commonly used gear-cutting method
is that of hobbing or gear shaping. In these methods, dedicated tools such as a hob or pinion cutter are used; with them,
only gears with a predetermined module and pressure angle are machined. In other words, when gears with different
modules or pressure angles are machined, changing the tool is necessary. A formed tool is used as a gear-cutting method
that employs an end mill. However, this tool can only machine a predetermined module, pressure angle, and number of
teeth. The most important feature of the proposed gear-cutting method is that no restrictions are placed on the gear
specifications. In this study, the geometric mechanism of an involute gear cutting using a taper end mill is described. An
example of actual machining with a 5-axis machining center or a general-purpose milling machine is also shown, and
the utility of the new method is discussed.
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Table 1 Cutting conditions of 5 axis machining center
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Feed speed 300 mm/min
3:2 EFBWOERICELT Feed rate 0.1 mm/rev.
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BT DL DITD. (m=2.5mm, z=34, ¢=20deg., f=0 and 20deg.)
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Table 2 Sample of expression of values

Recommend Not recommend
0.357 357
3.1416 3.141,6
3.141 6x2.5 3.1416 - 2.5

Table 3 Physical properties of air at atmospheric pressure

[cC] [kg/m3] [J/(kg-K)] [Pas] [m2/s] [W/(m-K)] [m2/s]
x103 x10-5 x10-5 x10-2 x10-5
0 X.XXXX X. XXX X.XXX X.XXX X.XXX X.XXX X.XXX
10 X.XXXX X. XXX X.XXX X.XXX X.XXX X.XXX X.XXX
20 X.XXXX X. XXX X.XXX X.XXX X.XXX X.XXX X.XXX
27 1.1763 1.007 1.862 1.583 2.614 2.207 0.717
30 X.XXXX X.XXX X.XXX X.XXX X.XXX X.XXX X.XXX
40 X.XXXX X.XXX X.XXX X.XXX X.XXX X.XXX X.XXX
50 X.XXXX X.XXX X.XXX X.XXX X.XXX X.XXX X.XXX
60 X.XXXX X.XXX X.XXX X.XXX X.XXX X.XXX X.XXX
70 X.XXXX X.XXX X.XXX X.XXX X.XXX X.XXX X.XXX
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80 X.XXXX X.XXX X. XXX X. XXX X. XXX X. XXX X. XXX
90 X.XXXX X.XXX X. XXX X. XXX X. XXX X. XXX X. XXX
100 X.XXXX X.XXX X. XXX X. XXX X. XXX X. XXX X. XXX
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