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Design and Experiment of Profiling Elastic Press Roller

Jia Honglei'? Wang Wenjun'®  Zhuang Jian'® Luo Xiaofeng'”> Yao Pengfei'® Li Yang'’
(1. Key Laboratory of Bionics Engineering, Ministry of Education, Jilin University, Changchun 130025, China
2. College of Biological and Agricultural Engineering, Jilin University, Changchun 130025, China)

Abstract; Considering the deficiencies in uneven soil compaction and the too long vertical size that exists
in the soybean tillage sowing machine during conservation tillage, the profiling elastic press roller which
adopts the elastic spoke structure was designed. The main structure parameters of the press roller were
determined through theoretical analysis, which means diameter D of 450 mm, breadth B of 210 mm and
number of spokes n of 12. The work process of the roller was simulated by using the ADAMS software, at
the same time, orthogonal tests of L, (3") were performed in an indoor soil bin with moisture content (dry
basis) of 20% . The effects of spring stiffness coefficient (k) , total loads (F'), operation speed (v) and
soil compactness ( P) on pressure fluctuation were determined. The optimum ranges of each factor were
determined through the ADAMS motion simulation. The results of orthogonal tests showed the primacy
sequence of the experiment factors were total loads, spring stiffness coefficient, soil compactness, the
operation speed, and optimal levels of the experiment factors were F of 800 N, k of 5 N/mm, P of 15 kPa
and v of 0.5 m/s. The simulation results are in good agreement with the experimental results in the
pressure fluctuations. Under the condition of a certain inclination angle on the ridge surface, the profiling
elastic press roller can better ensure uniformity of soil compaction than that of conventional roller.

Key words: Profiling press roller Design Simulation Experiments

W F 0. 2014 -09 —29  f&[E H 1. 2014 — 10 — 25

* E R AR ESL S B A (51305158) - 7 B 5B S R % B 5 A (2014BADO6B03) Al Ak 45 F) B & J i & ¥ Byt B
(20125027 )

EEE N UE B AR, RN SR R BOR K0 A GRAE LA AT 52 , E-mail ; jiahl@ vip. 163. com

BIRESE: R, S, FENFRAAWER IS 05 4 T 5, E-mail ; zhuangjian_2001@ 163. com



% 6 1)

PUHEER AF . DR s BRI BT 5 A 29

5l

SPUTE 2 R 48 A b 1o o ) S B R, VR A
BRI R KUk T A A A R R G
B RS BEAE R i J  TT AETE 2 4 R
e E T AR AR ) 0, PR O X A R T O 2
o B o P AR R AL e T R O
B RS S AR P L R PR LA BT R, L6
BREWMERFFEEERM V BEER, fFEERD
WS 7T, B LU A AT T e B IE A AL AL A R A
VAR gE Y E S Sr HEAT TR B G A LA A )
AT 2% IR I ST, X 06 4 X £ o RE R - 4
JEARPEAT VAT RIBIE T, i 46 4 T 4R 05 T HLA 3 R
BB, A m Robad Ko i g & k17
TR AR A SRR A LA DR R AR AR
K FH e BE R T 26 Be A R8N 1) RO (EAE Y 2
PP RBE ST o 1 AP X B %% A B 5 FH IR
AL TSR 2 il T2 RN S BRAE b 3SR T A
LT 16 P9, 900 41 6 88 T A o e o 05 T a0 A5 R A
b, 3 AT AR I 25 Bh 7 6 R AR D B S A R
R b F OB LA 3 7 R ZE S 28 b, A7 2 9l i) R~
SRR, DL R Y A B 5 T RE R
M) B8 R AN 5T

AR EHREILN R, KECR &S
BLZE WP 3 422 00 5 =X, KAl e WA A T B8 | 3 F
IR E AT LIk 3] 30 ~ 50 kPa, H BLAH iR
M T RE " o TR R AL X, K — R 2B
EWIATER AT R R R R G R AN R A il
M08 £ A AR S B 1) B R B 5T S e K o
B — St W] B AR e B R AR e A e S AL A 9L
i R SF 4401 500 ~ 800 mm , A ] T HL EL 1 1z iy M
KA HER K R S B b 5 AR T b R
RN

A 3k 2 v, 4 T R A R IR 2 08 28 ) 1Y [+
B BRHHA B4 ] Nl 5 T e T, SR 0
ANOILELGA ) ROSE TI 2 WL EL 18 4 1A 1 B 0 A ol o o
WA RISt A ST — B 5
R OBAL SRR AR E 5T LA B B 31 B
P, 70 DRI B8 R A2 005 B Hs g 1 (] B i e A 4 AL
B Y S Y\ ) RSP b 4 iy o) 8, (] ) i o
ADAMS 32 gl iy B AN+ A58, WF 5% 980 5 NI 2 L 284
A b 8 A A 8 R SR 4 A IR 3R O B R ) 0k Bl
m, Jf A B R W RLAHG

1 {rRssEEERIR T
DiE SPE SR R A 1 R . el g 7

il

Fh A7 T SRR A R T e L A A% 1 e 4 AR T 52
FHLIE A5 TE .

B 1 5T s e AR 45 4 s ]

Fig.1 Structural diagram of profiling elastic press roller
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Fig.3 Force diagram of profiling elastic press roller
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Tab.1 Simulation results of various factors influence on pressure
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Tab.2 Factor-level table of orthogonal test
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Fig.8 Cross section diagram of ridge
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Tab.3 Test scheme and range analysis of results
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6 2 3 1 2 13.49 15.12 12.67
7 3 1 3 2 18.72 16.96 16.57
8 3 2 1 3 16.58 13.94 14.88
9 3 3 2 1 1405 15.35 18.08
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T,  142.60 154.25 154.95 151.03

Ty 14513 136.52 151.36 143.13
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Tab.4 Variance analysis of orthogonal test results

K WERETITS, HARES Woirf F BEMNKPR
A 29. 62 2 14.81  7.09 0.01
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Tab.5 Measured results of soil compactness at

sampling point kPa
BRI L it
e 1 2 3 4 5
1 10.3 13.0 18.7 1.6 26.0
137 T B S 2 20.1 4.5 53 13.7 10.0
3 1.6 17.8 9.2 17.3 3.8
E 140 118 1.1 10.9 13.3
1 41.3 33.4 12.1 59.8 47.0
1 55 LT 4R 2 22.1 29.4 44.6 40.5 31.0
3 19.5 53.1 40.2 34.9 40.9
SEHE 27.6 38.6 32.3 45.1 39.6
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Tab.6 Soil bulk density after compaction g/cm’

]

BRJE/mm
12 3 4 5 6 7 8 9
0~100 1.14 1.20 1.24 1.15 1.21 1.23 1.14 1.20 1.23

100 ~200 1.21 1.24 1.28 1.23 1.24 1.28 1.20 1.24 1.30
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