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Simulation analysis of the influencing parameters on the shelling

efficiency of rubber roller husker based on ADAMS
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Abstract: Objective: Improve the hulling efficiency of the rice
huller. Methods: Simulated the process of rice hulling, and
analyzed the influence of various parameters on the hulling
process by changing the movement speed of the rubber roller and
the line speed difference. Firstly, the model of huller and the
model of single-sided shelled brown rice were established in
SolidWorks, and then the established model was imported into
ADAMS for simulation, and the effects of the corresponding
factors on the hulling efficiency of huller were observed by
changing the rotational speeds of the fast and slow rollers, the

difference in line speeds between the fast and slow rollers, and
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the friction coefficients between the rubber rollers and the hulls.
Results: The faster of the speed of the fast and slow rollers was,
the less time was needed to dehull the rice. The larger the
difference between the linear speed of the fast and slow rollers
was, the less time was needed to dehull the rice, but the change
was very small. the larger the coefficient of friction between the
rubber rollers and the hulls was, the less time was needed to
dehull the rice, but the change was small comparing with that
brought about by the change in the speed of the fast and slow
rollers. Conclusion: For the diameter of 225 mm, rubber
thickness of 25 mm, rubber roller rolling distance of 0.8 mm
rubber roller huller, shelling efficiency was at the highest speed
of the fast and slow roller speed of 16.5 m/s, 13.4 m/s, the
{riction coefficient between the rubber rollers and hulls for 0.75.
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Figure 1  Hull and brown rice model and simplified

ellipsoid model of rice grains
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Figure 2 Hull and brown rice model and simplified

ellipsoid model of rice grains
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Integrated modeling of rice huller
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Figure 4 ADAMS modeling of rice huller
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Table 1 ADAMS simulation parameters
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70.83 2.00 0.70 0.10 0.56 0.50 0.10 10.00

1.00%~5.00% WS L ¢ =0.70, MG ALk M EE 3 &R
BT AR HEAT O FCR R A R G AR 42 fi vl A9 R X i RS A
SRR IR B B B 4 R B0 B, ADAMS 226 B R
BOBUE PR R B AL N B R R LR A A i R
PR AT E R XIS L T P Rz 8 R A TR b B
FEAT AFGT 48 SR Ak, 1 AR X T AR AR T B, B, AE i B
o R P i R R R gl BE R R R RE R 43 0 B 0.1,
10.0 mm/s, M HUE AT 22 4 07 B4k 45 5 fil & 3l g
BRESHITHE,

2.4 ADAMS FERIE

05 ARG — 3432 3 20, F3 ) 2 0 A P 1 R ) A ok
TS i 2 ) (2R 3R 22, DL R i i 5 4 7 22 T 1 BE A AR R
FH & 1 AT, R A 7E B2l B AR T, 5 DR Ak 1 2 5 45 R
SRR AR L RS T B B, Oy TR e A
s 57 Hb Sz A A B 5 O AR L I E TR G B JR) 5 28k i
) o A2 Ay B[] 8 75 B A48 7 5 B R BB T i 5 4R kAR
2 o TG 28 11 B [ 2R 7 MR 2 ik ) A 58 SORE K S8 4 4 B
T4 B RN AT 0 5 RE R 1 B0 80 Y BB S A TR R
K,

15 ARG 53 S R 56 B B 5 5 A BB Be A B 4. 3K
BB B4y WoR B A RS o R O 58 R B 5T o AR L
I F 6 I 06 e A i i L R o 5 O Ak B K R S
SR A8 o R K A S50 57 R (] A9 A5 Ak il 28 5 R Kk AN
BEK B0 B 2 AR 2R . FE AL B By BE T LA W R R s
B[] 55 2% 1k B ), 3 w0 3 BORE OK 5 45 58 58 4 4 S T il
B4 B TR, LA TR A o S B 25 2 0% 28 45 380 3 BT ™ AR 1Y
A I B B T R S (S R I I
K TAERER AL,

TR 50 A SE T AL G I R 25 A AL AR R ) B Y

FRIEAT f BB . Y 18 i i 3 I8 T 10 m/s B, 38 5
ADAMS 15 H. B KA WL 5% 51 56 48 (1 R 45 i e 30 4 . (L
FERTT ] W BRI 2 B R, PSR T
16 m/s B} G 76 1 W 48 Pl £ B T 52 19 B % 0 B g 348
TR R IR o I L 7 o S o R 2 45 LT 7 A Y HE
RE S 0 A J S 88 o R S R SRR A PR R (s
PR EE B 15~17 m/s 18RI 13~14 m/s,

%2 ADAMS MfiE##E
Table 2 ADAMS pre simulation data
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1 15.0 13.5 135.3 145.7 10.4
2 13.0 11.5 135.3 146.8 11.5
3 9.0 7.5 135.3 148.2 12.9
4 7.7 6.2 135.3 150.6 15.3
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Figure 5 Simulation of hulling process in rice husking
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Figure 6 Image of the temporal variation of the centroid

position between husks and brown rice
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Table 3 ADAMS simulation data
B OPURME/ (me s BB/ (m s REEE/ms KIEEE/ms BEERE O BEZE/ms
1 16 14 135.3 145.4 0.7 10.1
2 14 12 135.3 146.4 0.7 11.0
3 10 8 135.3 148.6 0.7 13.1
4 16 14 135.3 145.4 0.7 10.1
5 16 12 135.3 145.3 0.7 10.0
6 16 8 135.3 145.1 0.7 9.8
7 16 14 135.3 145.4 0.7 10.1
8 16 14 135.3 146.6 0.5 11.3
9 16 14 135.3 147.7 0.3 12.4
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Table 4 ADAMS simulation data orthogonal table
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1 16 14 0.7 10.1 (y1)
2 14 12 0.7 11.0 (y2)
3 10 8 0.7 13.1 (yp)
1 16 14 0.7 10.1 (y»)
5 16 12 0.7 10.0 (y5)
6 16 8 0.7 9.8 (ys¢)
7 16 14 0.7 10.1 (y7)
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o, 73.8 54.0 74.2 97.9 (T)
T, 11.0 21.0 11.3
T 13.1 22.9 12.4
T 24.600 18.000 24.733
T 3.678 7.000 3.767
;{ 4.367 7.633 4.133
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