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Design and Test of Pitching Seeding Unit Profiling Performance
Testing Bench

YI Shujuan LI Yikai CHEN Jiguo WANG Song ZHAO Bin
(College of Engineering, Heilongjiang Bayi Agricultural University, Daqing 163319, China)

Abstract: In order to solve the problem that it is difficult to test the performance of seeding unit profiling
mechanism,a pitching seeding unit profiling performance testing bench was designed. The composition
and working principle of the test bench were described,and the high-speed transmission system, hydraulic
lifting system , monitoring system and key components were designed. ANSYS Workbench was applied to
carry out static analysis and modal analysis on the whole test stand and key components to verify the
reasonableness of the structural design. In order to test the actual testing effect of the pitching seeding unit
profiling performance testing bench,taking the seeding unit of Debont 1205 tractor-type no-till precision
planter as the research object,the first test was carried out with the hydraulic rod extension and conveyor
belt speed as the test factors,and with the error of the monitoring system as the evaluation indexes. After
confirming the accuracy of the monitoring system, the maximum error of angle sensor of the monitoring
system was 0. 69 mm within the range of hydraulic rod extension of 0 ~200 mm, and the maximum error of
the photoelectric encoder was 0. 18 km/h within the range of conveyor belt speed of 8 ~19 km/h. After
confirming the accuracy of the monitoring system , taking the speed of the monocoque as the test factor, the
data of the land’s undulation curve was collected at speeds of 8 km/h, 10 km/h and 12 km/h for the
objective of the test curve, the absolute error average of the terrain undulation simulation curve as an
indicator of the single-factor test,the test concluded that the designed test bench can effectively simulate
the field ground undulation frequency and the amount of undulation,the absolute error average value was
1. 86 mm, which can meet the needs of seeding monomer profiling performance testing.
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Fig. 1  Structural diagram of pitching seeding unit
profiling performance testing bench
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Tab.1 Main performance parameters of pitching

seeding unit profiling performance testing bench
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Fig.2 Working schematics of pitching seeding unit

profiling performance testing bench
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Fig.3 Schematic of test bench belt drive and
its drive simple
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Fig. 7 Schematic of test bench monitoring system



%2 3

MR 2 DA 2 A SR T2 P RE AR I U8 & i 5 il 95

FEFFOLR 5 W B, O 4 W 45 Y 7T 440 TR A5 400 T
EARHH LR o 5 R AR W) 1R B0, M4 R e 4
£ DN AR J5 A5 T T B0 L SD AR R DR A7 B
1 AN HLAE B RS
2.3.2 AR IR I A AR A

DYL626S I £ i 1% J& 4 43 3l 457 T IfF 400 5 45 )
A7 LA BSEAT DU T8 15 6 ALA b, LA T HLA L £ B
R 1), AL I 2 4 R S T A R o BB AR Ak, AT
T L SeBR O IE i, gl 8 TR .

K8 T HLA fiy BE A% JRR A% 22 % B R B A
Fig.8 Schematic of angle sensor of profiling mechanism
Kl 8 b Sk i SR A JEHLAE 5 JE &, mm; 6,y 1
TE ML ff B AR IR SR A2 B I AR B AR AR, (°) 5L R
DI IE AL 3 B AT K B2, mm, S [ 5 (B . PR SR 45 05
B h Ry
h = sing, L (15)
[F) 2, A2 T ARF A0 - 5 0T (%) £ B2 A Ik, L mT DA
TEREMAD T 6 A AR S, T8 R T &
ORI E b, A

h, = sing, L, (16)
b 0, ——HP-F- & F B2 AL 2 A SR B B Y B 72
fRfE, (°)

L——HE S0k 5 M 5 422 ik s B 30 V
A 9K 2l il T BT A BE B, mm

AL G5 &= b 5 & BRI & A, 1Y

ZEAE AT A 5 05 T2 ML A 10 91 598G B, b8 DU AT LA 17

Wik h 55 0B R & b, 35 3 55 28 B A B ] 22
ARG 56 5 T8 LA 8 Y R
2.3.3  OH gAY A% I A R

WK 9 frx, E6B2 — CWZ1X2000 % 5 H 4 i

L TR E G FEHR b, AR AR FE R, T

Rk B v, B, d NFERER, K 100 mm,

255 0(1) ((2) RGBT T v, 7N

v, =0. 0067n, (17)

Wt AL R R v, AT S AL B R G

EJWE TR R G 0 A BB G [ B AL R R AR

T BURTAT RO DL SGZ R TR By Rk R AR i £k,

UL IR T s 5 S B, 5 T A A A 00 % P SR A E A5

P9 FEAR G 4 T o 42 2 o B n T
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Fig. 15 Roller eighth-order modal analysis results
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Fig. 17 Monitoring system accuracy test results
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