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Optimization of roll forming process for single-layer solid spherical hinge
based on orthogonal test
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(1. Hunan Provincial Key Laboratory of Health Maintenance for Mechanical Equipment, Hunan University of Science and Technology,

Xiangtan 411201, China; 2. Zhuzhou Times Ruiwei Vibration Reduction Equipment Co. , Ltd. , Zhuzhou 412007, China)

Abstract: In order to study the roll forming of single-layer solid spherical hinges, its 3D finite element model was established. The process pa-
rameters of spherical hinge roll forming were analyzed by the orthogonal test method, the primary and secondary factors affecting the processing
pressure and roundness of spherical hinge were obtained, and the influence laws of different roll forming parameters on the processing quality of
spherical hinges were obtained. The results show that in the process of spherical hinge roll forming, the primary factor affecting the processing
pressure and roundness of spherical hinge is the feeding amount, the secondary factors are the roller rotate speed and roll forming time. Thus, in
order to ensure the processing quality and improve efficiency, appropriate roller rotate speed and feeding amount during spherical hinge roll form-
ing process should be selected to shorten the roll forming time. The optimal process parameters are the roller rotate speed of 4 rad + s,
the feeding amount of 1 mm, and the roll forming time of 15 s. This research provides theoretical support and practical significance for the
design of process parameters and the development of roll forming equipment for single-layer solid spherical hinges.
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Fig. I  Schematic diagram of single-layer solid spherical hinge
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Table 1 Material parameters of single-layer solid

spherical hinge
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Fig. 2 Simplified model of spherical hinge
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Fig. 3 Finite element simulation model for roll forming
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Fig. 4 Simulation results of spherical hinge under different roller feeding speeds
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Fig. 5 Test site diagrams of spherical hinges
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Fig. 6 Processing pressure nephograms of spherical hinges roll forming for each group of test
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Table 3 Statistical results of maximum processing

pressure and roundness for spherical hinges
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No. 3 30. 95 0. 84

No. 4 41.25 1.82
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No. 6 40.79 1.64

No. 7 43.21 8.71
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Table 4 Variance analysis results of three factors
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