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Life analysis on biomass forming mold based on discrete element and
finite element coupling

Li Zhen, Li Jinda, Sha Qianyi, Yu Yue, Yu Jin, Gao Yaodong
(College of Machine Engineering, Inner Mongolia University of Science and Technology, Baotou 014010, China)

Abstract; Taking the salix twig granules as the production raw material, the ring molding machine was analyzed comprehensively, and ac-
cording to the actual material grabbing situation of the ring molding machine, the dynamic simulation model and material discrete element
model of the ring molding machine were established. Then, the grasping process of salix twig granules was DEM-MBD joint simulated by
ADAMS and EDEM, which solved the problem that the pressure roller could not rely on friction to rotate by the single software EDEM sim-
ulation so that the simulation results were closer to the actual situation, and the simulation results were analyzed. The results show that the maxi-
mum pressure on the granules increases with the increasing of rotate speed for ring mold when the rotate speed of ring mold is 3-5r - s™", and
when the rotate speed of ring mold increases to 5 r + s, the maximum pressure on the granules decreases with the increasing of rotate
speed of ring mold. Furthermore, the stress and deformation of the ring molding machine were analyzed by coupling between discrete ele-
ment and finite element. The results show that the maximum deformation amount of ring mold and pressure roller is 0.550760 and
0. 42516 mm respectively, and the maximum equivalent stress is 79. 0710 and 32. 6810 MPa respectively, which all occur at the minimum
gap between ring mold and preessure roller. The fatigue life nephograms of ring mold and pressure roller were analyzed by fatigue analysis
software Ncode Designlife. The results show that the ring mold is more prone to fatigue damage than the pressure roller.

Key words: ring molding machine; fatigue life; salix twig granules; discrete element; finite element
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Fig. 1  Geometric model of ring mold and pressure roller
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Fig. 2 Principle diagram of biomass ring molding machine
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