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Abstract: A Continuous Multi-point Forming (CMPF) method was researched to realize high efficien-
cy and flexible manufacturing for rotary surfaces. The principle of CMPF was described and its char-
acteristics were analyzed by comparing with the traditional rotary surface manufacturing method. By
taking a disc-shape suface for an example, the Finite Element Model (FEA) was established, and e-
quivalent stress and plastic strain distributions were analyzed. By simulation results and principal
strain vectors, the wrinkling was discussed. Finally, the CMPF equipment was developed, and exper-
iments were performed. Results indicate that the equivalent stresses in the region of center fixing and
a flexible roller exceed the yield stress, and their maximum value is 213 MPa; the maximum plastic

strain is generated in the center region, and its value is 0. 07; the plastic strain in the region of flexible
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roller takes the second place, and its value is 0. 03. Furthermore, shell elements in the wrinkling re-

gion generate the compress deformation in a tangent direction in 605—615 mm which accord with the

simulation results. It concludes that the simulation results of stress field, strain field and wrinkling

are in good agreement with practical situations and the CMPF equipment can manufacture good rotary

surfaces.

Key words: flexible manufacturing; continuous forming; multi-point forming; numerical analysis; ro-

tary surface
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Fig. 1 Principle of rotary surface formed by continu-

ous multi-point forming
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Fig. 2 Schematic diagram of conventional forming

method for rotary surface
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Fig. 3 Forming track of conventional manufacturing
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Fig. 4 Forming track of continuous multi-point forming
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Fig. 5 Finite element analysis model of disc-shape

surface
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Fig. 6 Stress and strain fields in beginning of form-

ing process
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Fig. 7  Stress and strain fields at half circuit of

forming process
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Stress and strain fields at one circuit of

Fig. 8

forming process
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Fig. 9 Wrinkle simulation results of disc-shape surface
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of shell element middle
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Fig. 11 Continuous multi-point forming device
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Fig. 14 Comparison of average curvature radii be-
tween experimental and simulation results
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