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Fig.1 The geometric model of roller
overrunning clutch
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Fig.2 Force diagram of roller
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Fig.3 Flow chart of design method
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Fig.4 Schematic diagram of logarithmic spiral
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Fig.5 Contrast diagram of working wedge angle error
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Fig.6 Schematic diagram of division method for
the curve error comparison
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Table 1 Curve error of before and after fitting

WALFRS 6/ (°) XEUIRLR po/mm L [FETK p,/mm

9.24 30.6 30.6
10.28 30. 6682 30. 6679
11.28 30.734 30.7335
12.28 30.8 30.7993
13.28 30. 866 30. 8654
14.28 30.9323 30.9317
15.28 30.9986 30.9982
16.28 31.0651 31.0648
17.28 31.1318 31.1316
18.28 31.1985 31.1985
19.28 31.2655 31.2655
20.28 31.3325 31.3326
21.28 31.4 31.4
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Fig.7 Schematic diagram of the finite element model
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Fig.8 Stress and strain diagram of parts
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Design Method and Error Analysis of Working Surface of
Eccentric Circular Arc Type Overrunning Clutch

SONG Ningning' ,HU Kaijie'*, WANG Ping'
1. School of Mechanical Engineering, Yancheng Institute of Technology, Yancheng Jiangsu 224002, China;
2. School of Mechanical Engineering, Jiangsu University, Zhenjiang Jiangsu 212013, China )

Abstract : In order to overcome the shortcomings of the existing working surface of the overrunning clutch, such as high machining
difficulty, high processing cost and low machining accuracy, in view of the design method of the working face of the logarithmic
spiral type overrunning clutch, on the basis of the analysis of the overrunning clutch structure and working conditions, a design
method for the working surface of eccentric circular arc type overrunning clutch is proposed. Taking a logarithmic spiral type over-
running clutch used in a domestic automobile as an example, the design of the eccentric circular arc working surface of the clutch
is completed by using the proposed method. The feasibility of the method is verified by comparing the errors of the two types of
working surfaces, such as wedge angle and center distance. The results show that the error of the eccentric circular arc surface
designed by this method is smaller than that of the original logarithmic spiral surface. In addition, the machining difficulty is
greatly reduced and the machining precision is better because of the use of the circular arc surface for the improved overrunning
clutch working surface. And the processing cost is reduced under the premise of guaranteeing the processing quality.
Keywords : overrunning clutch; working surface design; curve fitting; error analysis
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