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Processing Test and Parameter Optimization on Rotary Disc
Pelleting Machine for Rapeseeds
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Abstract; In order to study the influence of the core process of rapeseed pelletizing on the pellet quality,
the contact mechanics of rapeseed pelletizing process were analyzed, a simulation model of the pelletizing
process was constructed, validation tests were conducted and the rapeseed pelletizing process was
optimized. The contact force analysis results led to the following conclusions: the tangential velocity was
less than the threshold value, and no sliding friction occurred, which was the premise of bonding and
coating. A larger normal contact force can increase the maximum static friction force, compact the pellet
bonding, and promote the quality of pellets. Increasing the tangential contact force and reducing the
normal contact force of pellets — pellets and powder — powder were beneficial to reduce the occurrence of
problems such as multiple seeds, empty seeds, and deformation. The simulation analysis results showed
that when the rotating speed was 1 200 r/min, the average speed of seed pellets and powder was 0.22 m/s,
creating static bonding conditions; the standard deviation of the speed distribution of seed pellets and
powder was 0. 42 m/s and 0. 52 m/s; the average velocity of pellets — pellets, powder — powder, affected
multiple seeds and empty seeds production. The powder supply speed affected the ratio of seeds to powder
in the core bonding area. Too much powder formed empty seeds and wastes powder, and insufficient
powder reduced the coating efficiency. The results of the orthogonal test showed that the powder-to-liquid
ratio was the most important factor affecting the quality of pelletizing. The optimal parameters of the
pelletizing rapeseed processing technology were obtained as follows: when the rotating speed was 1200 r/

min, the powder-to-liquid ratio was 2. 1, and the powder supply speed was 24 g/min, the qualified pellet
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rate was 95. 7% , the single-seed rate was 94. 9% , and the efficiency of pelletizing was 1. 8 kg/h. The

research revealed the mechanism of seed pelletization and formed the process of rape seed pelletization,

which was beneficial to promote the improvement of rapeseed seed processing level.

Key words: rapeseed; pelleting; rotary disc; parameter optimization
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Tab.1 Main technical parameters of pelleting equipment
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W LA e B = AR R 3 N T B R
DEM Solutions 2018 ( Altair) /7, £ I8 SRk [ 25 - 28]
WERE - oA S, Heb B e &
FA#H 306 AEEW, 7 B ABS, Wk LA A
E P ESENER 2 Frs, YRS U R a0 ik
SRR 3 PR

R2 YURRANEEFRESH

Tab.2 Simulation parameters of materials and device
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Tab.4 Factors and levels of test

=
KT U4 e - by g
B B
A/(remin~") C/(g-min’l)
1 800 2.1 20
2 1 000 1.8 24
3 1200 1.5 28

x5 EXRBEARRE

Tab.5 Orthogonal test scheme and rest results

e ES WILERE R
A B L %/% %
1 1 1 1 95.2 92.1
2 1 2 2 98.2 91.8
3 1 3 3 93.8 87.2
4 2 1 2 98.3 94.3
5 2 2 3 98.5 92.9
6 2 3 1 95.1 86.3
7 3 1 3 95.3 94.8
8 3 2 1 94.9 91.4
9 3 3 2 93.8 88.9

i o B PR AR T R L R R 3 AN R
E’H‘&% W 52 45 B2 K XK 5 48 bR 0 52 A
B BRI M SRR R 25 AT A SR K 6
7 R PR R A B 5 ) 32 R0 5 Ry < 5 e
JUEHE MR R R BN/NMRIR R 6L JE 85
A L 5 52 PR S8 0 R R B MR IR
LR U AN BT i AN R T

Ry HE — 25 B AR A PR 3R KT X B 1 52 e 15 O
P13 45 R 2R X 48 bk 52 A 1) 32 3 M SO F, X IE 28 iR
B 55 SR AT 7 25 57 B, UL B A 28 07 25 Ar Air 4 R
8 PR, AR I 22T RN 9 PR o

M2 8 A B P <0.05, j& i &1, Ui
TR 45 AT DA% W s A TRV 2R 5 AL A s 2R AR
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Tab.6 Extreme difference analysis of qualified pellet rate

J B A/ . kB C/
TiH l BB L B ]
(remin~") (g*min~")
¥if 1 95.73 96.27 95. 07
fH 2 97.30 97.20 96. 77
BIE 3 94. 67 94.23 95. 87
e 2 2.63 2.97 1.70

RT BHERESH

Tab.7 Extreme difference analysis of single-seed rate

JORL G A/ . HEky i C/
i { MLt B

(remin~") (g-min~")
I 1 90. 37 93.73 89.93
¥IfH 2 91.17 92.03 91. 67
B 3 91.70 87. 47 91.63
W 2% 1.33 6.26 1.74

K8 BMASHWEFESN

Tab.8 Variance analysis of qualified pellet rate

P HHE  FIrf ¥5o7 F P
A 6 28. 67 4.78 21.40  0.0453"
%2 2 0.45 0.22

JH 8 R 2 10. 53 5.26 23.57  0.0407"
W L 2 13. 81 6.90 30.91  0.0313°
b Hs o 2 4.34 2.17 9.72 0.093 3

e = FRE (P <0.05), F,

R BREFESW

Tab.9 Variance analysis of single-seed rate
P/ Hib g FIA ¥Ir F P
LY 6 71. 61 11.94  107.42  0.009 3 **
2 2 0.22 0.11
JO 5 2 2.70 1.35 12.16  0.0760
U L 2 63.02 31.51  283.57 0.0035*
kA 2 5.90 2.95 26.53  0.0363"

o ROoRMEEH (P <0.01),

KFR, WEFH(A) WL (B) B EE (C) 1
P1E P, <P, <0.05 <P, <0.1, 10 FH 855 3 8
TLE R 5 AL & M R BAT 835 5, 2 5 U R
ZERMHENR Ry P, =0.093 3, 4 55 i %
PE, AT LS R E N R, Tr 204
52 i R — 3

M9 AT, iZB R P <0.01, 2 B0, il
A X0 2 SR AT A2 WL B e 2% TR 3R 5 FRORF S i/ G
Fo JAREHEA) I (B) Bk #EE(C) B P
f§ P, <0.01 <P, <0.05<P, <0.1, B8 be it
BAORE A HAT G 2 5 ) o 5 0 0 45 SR 1Y i B S
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Fig. 12 Pelleted rapeseeds
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