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Design of Elliptical Lobe Type Gear with Involute Profile

M. S. Lyu*

ABSTRACT

Noncircular gears have been used for obtaining the modified anglualr velocity ratio between parallel axes.
The elliptical gear, which is a kind of noncircular gears, makes use of ellipse as a pitch curve, and is
applied for the measurement of the discharge of liquid. The applications of an elliptical gear are more
advantageous than any other mechanism as like a crank-slider linkage or a cam mechanism in view of the
accuracy and the reliability to transmit the prescribed motion. In this paper, accoding to the theoretical
involute tooth profile, two pairs of the elliptical gears were manufactured by using CNC wire electronic dis-
charge machine. The proper ranges of the operating pressure angle and of module not to generate under-
cutting are studied on the change of the eccentricity, because it is the eccentricity of the pitch curve that
determines most of the characteristics of the elliptical gear and then the vibration analysis is executed for
the verification of harmonious rotating.
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Fig. 3 Gear generation using rack cutter
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Table 1 Dimension of manufactured elliptical gear

N20 N33
module 4 4
no. of tooth 34 34
pressure angle 20° 20°
center distance | 138.63(mm) 142.87(mm)
max. (a) ¥ = 0.20 (b) ¥ =033
) di 83.18(mm) 95.01(mm)
pitch | ra .lus Fig. 10 Manufactured elliptical gears
curve | M o5 a5(mm) | 47.86(mm)
radius Table 2 Manufacturing condition of wire-EDM
. Daew i
2.23 (6)9 4(24). (25)9 BAE o143l Fig.9 machine | pRERO0 | Wire 1 7 notch(0. 14)
S} ol =H3} B
controller { sodic |i wire speed 8 mm/min
material | SM45C gap : 0.05mm
: cutting -~ ;
on time 4 sec speed 1.7~1.9mm/min
off time | 12 sec || resistance 2~3!3(c111084
axial :
L G41 H170
wire dia. | 0.25mm offset radial :
G42 H170
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Fig. 9 Drawing of designed elliptical gears
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