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A research on heart-shaped non-circular gear pitch curve design
HOU Xiaochao, HUANG Yingwei

(Faculty of Printing and Packaging Engineering,Xi’an University of Technology,Xi’an 710048, China)
Abstract; This paper introduces a new type of non-circular gear, heart-shaped non-circular gear,
and analyzes the movement rule of a non-circular gear based on transmission characteristics. It fo-
cuses on elaborating the method of using the cubic curve to construct heart-shaped non-circular
gears pitch curve segmentally, and finally, this paper gives an engineering practical example to
test the design method of pitch curve, and presents the transmission function curve of a heart-
shaped non-circular gear transmission, the change curve of the follower angular velocity,and the
change curve of the follower angular acceleration through the Matlab calculation drawing. The re-
sults from Matlab calculation drawing indicate that the motion process of the non-circular gear
satisfies the design requirements and that the change curve of angular velocity is basically
smooth, whereby demonstrating that the motion is rather smooth without any large impact.
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Fig. 1 Heart-shaped non-circular gear transmission
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Fig. 2 The ratio curves of
heart-shaped non-circular gear transmission
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Fig.3 The working principle of

non-circular gear box-opening mechanism
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Fig.4 The non-circular gear
pitch curve of box-opening mechanism
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Fig.5 The curve of transmission ratio
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Fig. 6 The curve of corner function
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Fig. 7 The angular velocity curve of follower gear
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Fig. 8 The angular accelerated

speed curve of follower gear
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