#29% B 1 hE B EE R Vol. 29 No. 1
2023 41 A CHINA POWDER SCIENCE AND TECHNOLOGY Jan. 2023

X E YRS :1008 -5548 (2023 )01 0090 —08 doi:10.13732/j.issn.1008 -5548.2023.01.010

RiFF R R B S AR S F S B Ak

0 A, HER', 2EF, AREY, Fan', £ 4, 23
(1. Bl k: PLE TR, Hifr 220 7300705 2. W R TS5 AMLRE G A FRITT A, Hilr R 735000)

FEE: W RE R E, RN ARES BTN E, A A B %0 % 4 EDEM Fo 7 JR 3Kk 4 ANSYS xt &) b it 42 #4747
B0 RO 3 A0 BT % Ay W e ) o R AL AL, DL ROURE 4 sk B T e D B R AL UL AT AL AL LR A AR
RAEAFREROB N, RO EENEE, EREV EDNGT AN LR G ZRa il ok A AR —
BN WEERTZAAZAE A ENEIRES, PN EREEEAAPEN BHR N ES B LTIEE
ARG ET R, YHELAEN S mm, EILEA N T5° MR AEN 0.6 mm i, FEXEHEREHKE
Mok, R BT B AR R R R

KW BT Bl RSN SH ML FEEN

hESYHES: $226.9 TERFRERAD A

Simulation of straw granulating process and optimization of
ring die structure parameters
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Abstract: In order to improve granulating efficiency, the intrinsic parameters of straw were measured and the granulating process
was simulated by using discrete element software EDEM and finite element software ANSYS. The changes of external force
number with time, as well as the changes of particle contact number with time were studied. The influence of die hole aperture,
die hole cone angle and powder particle size on the granulating effects were analyzed and the structural parameters of ring die were
optimized. The results show that simulated granulation process is basically the same as the actual granulation process. The particle
velocity and external force show a periodic fluctuation state. The particle contact number has a periodic and gradually decreasing
trend. The straw granulating process is a periodic cyclic extrusion process. When the die hole aperture is 5 mm, the die hole
cone angle is 75° and the powder particle size is 0. 6 mm, the wear deformation of ring die surface is slight and the granulation
quality and efficiency are the best.
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Fig.1 Working principle and structural parameters of ring die and press roll
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Tab.1 Settings of contact parameters
IR HR R 3 RN A5
¥l -kt 0.20 0.45 0.05
KR -85 AR 0.34 0.54 0.03
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Fig.2 Determination of intrinsic parameters of quinoa straw
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Fig.3 Granulating process of straw powder
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Fig.4 Variation of particle velocity and external force with time during granulating process of ring die
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Fig.5 Changes law of particle overlap and contact with time
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Fig.6 Deformation of ring die surface at different times
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Tab.2 Influence of die hole aperture on the maximum deformation,

the maximum stress and the maximum strain of particles

HFLFLAZ/mm BRI &/ mm KN F1/kPa PN
5 1.882 x107 1.455 3.011 x10 8
6 1.259 x10 ¢ 4.117 8.356 x 10 8
7 2.406 x10 -6 4.196 8.317 x10 7
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Tab.3 Influence of die hole cone angle on the maximum deformation,

the maximum stress and the maximum strain of particles

AL/ (°) AT B B R A/ mm B J1 B R AH/ kPa LA B K AE
45 1.214 x10 3 7.114 1.385x10 ¢
60 1.882x10°¢ 1.455 3.001 x10 7
75 3.910 x10 -6 5.884 1.259 x1077
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Tab.4 Influence of power particle size on the maximum deformation,

the maximum stress and the maximum strain of particles

BORCRIAE/ mm AT B B R A/ mm B S B K AE/ Pa ;A B AR
0.6 1.475 x107¢ 407.0 5.446 x 108
0.8 1.546 x10 ¢ 302.5 5.852x1078
1.0 1.910 x10 ¢ 560.5 1.089 x10~7
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