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Discrete element simulation on dense forming characteristics for corn straw
mixture pellet feed
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School of Mechanical Engineering, Inner Mongolia University of Technology, Hohhot 010010, China)

Abstract: In order to study characteristics and influence factors of corn straw mixture pellet feed forming process, the dense forming
process of corn straw mixture pellet feed was simulated by discrete element software EDEM based on contact model Hysteretic Spring,
and the influences of different factors such as cone angle, particle size and pressing speed on forming quality and energy consumption
were analyzed. Then, the flow state of materials in the pressing process was tracked, and the compression experiment was conducted to
compare and verify between simulation data and experimental data. The results show that the quality of the formed feed increases with
the increasing of the cone angle, and the specific energy consumption is higher at the same time. Increasing the particle size reduces,
the specific energy consumption decreases in the forming process, but the quality of the formed feed reduces too. With the increasing of
the pressing speed, the quality of the formed feed becomes worse, and the specific energy consumption becomes higher. In the forming
process, the relative fluidity between materials is poor, and the uniformity of the feed before pressing should be improved. Under the con-
dition of significance level a=0. 05, there is no obvious difference between simulation data and experimental data, which verifies the ac-
curacy and feasibility of the simulation method. Thus, the simulation results can provide data reference for the development of dense form-
ing technology for mixture pellet feed such as corn straw.
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Table 3 Variance analysis results of simulation and experimental data
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Fig. 7 Compression force-time curves at different taper angles
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Table 4 Correlation characteristics and physical properties

among formed feed pellets under different taper angles
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Table 5 Specific energy consumption values during pressing
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Fig. 10  Compression force-time curves under different

particle diameters
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Table 6 Correlation characteristics and physical properties

among formed feed pellets under different particle sizes
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Table 7 Specific energy consumption values during pressing

process under different particle sizes
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Fig. 11  Compression force-time curves under different

pressing speeds

AN T ) 3 B T R R A R A 5 B 5 e (] A
KHFIEANZE 8 Fin, ME 8 R LIES], 4K
HlHE R 25 mm - 57" B, TR GA R 2 AR,
H1.8366 g+ em™, 5 T H A P AR e I RN Y
%, 100 mm - 570 B Y AR RE 25 OB BN, R
1.8097 g - em™, Fr LA, B HYGRDRL ) %5 B Bl % e Al
SRR PR o I A AT, U () A At e i it B 5 R
R B TR — BT B, X 18 B R AR TR
SRR LASRAS R A R 45 77, {H e 28 e R ) ek 7y S
S BT RS Y R T R R DR T

*F8 A EHIEE T BB R B 1848 S R AE R A B 45 i
Table 8 Correlation characteristics and physical
properties among formed feed pellets under

different pressing speeds

JE#I P/ (mm - s7)

ZH

25 50 100
HE/ (g em™) 1. 8366 1. 8156 1. 8097
UK [B] 422 il B E 29872 29757 29004
P E & B/ mm 0. 1940 0. 1926 0.1922
Y4 J1/N 1.9918 1.9581 1. 9044

4.4 AREEFHERETHREITERAR
TEAPRAE HoA 5 R RO B0, R R 1) 38 2 43 531)
BCH 25, 50 5 100 mm - s7' FRATRALL, 15 RATE R

9 g AN [a] s il T s 4 A ) FEREFE,
A LU B H0CE R P EE REFE Rl T i 3
PANIE N



TR HIRAE ;. FORFEFF AL 5 OB RSO R ) B BT O 5 169

*9 AEEFEETEFSEZDALEEEE
Table 9 Specific energy consumption values during pressing

process under different pressing speeds
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