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Ring rolling deformation of complex irregular section ring based on
Simufact simulation

Pei Mengmeng', Qi Huiping’
(1. School of Intelligent Engineering, Jinzhong College of Information, Jinzhong 030800, China;
2. School of Materials Science and Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: Based on Simufact simulation, a finite element model of two-step ring rolling for large complex irregular section ring was estab-
lished, and the equivalent strain and temperature distribution laws of ring component in the two-step ring rolling process were analyzed.
The results show that the distributions of equivalent plastic strain and temperature of ring is extremely uneven. The equivalent plastic strain
of ring gradually decreases from the inner and outer surfaces to the middle region during the inner profile ring rolling process, and the tem-
perature of ring gradually increases from the surface of ring to the center region. The lowest temperature is 762. 512 °C. However, in the
process of outer step ring rolling, the equivalent plastic strain of ring gradually decreases from the four corners of end surface to the center
of lower part for ring, and its temperature distribution is roughly the same as that of the inner profile rolling of ring, with the lowest tem-
perature of 818.441 °C. A large complex irregular section ring with good overall filling effect, stable rolling process and meeting the de-
sign requirements is obtained by two-step ring rolling, which confirms that the simulation results can provide theoretical basis for the actual
production of the two-step ring rolling process for large complex irregular section ring.
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Fig. 1  Forging drawing of large and complex inegular section ring
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Fig. 2 Schematic diagrams of two-step ring rolling for large and complex inegular section ring

(a) Inner profile, before ring rolling

(b) WHEE, Py

(b) Inner profile, after ring rolling

(¢) ShGHY, BYHT  (d) SMGHY, BY)E

(¢) Outer step, before ring rolling ~ (d) Outer step, after ring rolling
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Fig. 3 Section sizes of ring blank
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Fig. 4 Ring rolling model of inner profile at the first step
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Fig. 5 Ring rolling model of outer step at the second step
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Table 1 Process parameters of two-step ring rolling
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Fig. 6 Equivalent plastic strain distribution nephograms of ring during inner profile ring rolling process at different time
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Fig. 7 Temperature distribution nephograms of ring during inner profile ring rolling process at different time
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Fig. 8 Equivalent plastic strain distribution nephograms of ring during outer step ring rolling process at different time
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Fig. 9 Temperature distribution nephograms of ring during outer step ring rolling process at different time
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