20244 12 A ﬁﬂﬂfﬂ??ﬁ 5555 % 5 12

doi:10.6041/j. issn. 1000-1298.2024. 12. 010

ERSERMBHIGEENFENGIZITSINE

Kt FHH FRE K O#F dEs wEF

(1 BRIJEIE N — R B2 TR B, KK 1633195
2. BRIETACRIE AR R 55 AR ZRARBAT R W], 7K€ 150030)

WE: R TR BRI M R 3R — B R 22 A9 (a1, B P — A TR T R T LR, I3 0 Mz R
A S SR B [R2E 5 o N ANSYS B X A TE ML AT #5122 0, SRAF I R ST R i i 5
TR TG e RN 7 B AR 2 (B9 F1 , 43 B 25 SR 3 BH , 76 M HE £ 30 .40,50 .60 .70 mm T, B 1 BT 00 4 4 HE 2
FBE R, YR 5 TE ML i RO 3 S 3 RN e KN AR R B B o R0 25 6 56 Y A T2 AL P M A B8, 5iF BT 15 110
SR AR AR b 35 R 1 A B TR, o AR e B 45 T e A W 303 15, AR R AT W0 G o S A A 3 R
IR 2, UL E T E4R 22t A5 TE - 341R 28 SR T B R 8 8 4, (AT = 8 & HK S R GE ARG 41
ARG, IR YR Ry 12. 3 ke/h (5, 38 20 I T HLAL I TR B 0948 TR F A, B R R T R 25
I 18.99% , MAE VB A 14. 8 km/h B, 5 2l I 5 HILAG) X 98 47 380 52 174 32 T 5050 A, e AT i 9 7 i K 4 0
16. 11% 38 338 #5 28 5 WA P AR AN R 3R B IR 1R 22/ N AR T 2. 02 mm 8 BHS /N T 45T 0.29 s, 1
RWITER . WAL, it — IR R T TN ZE 6 D5 T AR, JE4T F DX b B0, 25 R R BH - B 4= TE AL
FA (% Pl SRR IR G 0 94. 8% 3B IR R AR 5 R B0 6. 12% , 5 TR HR I 2 EARIER AL f%jz
FKEIF: BK; MMl RHHEERL; WETENIN; WERS b g?.‘
mESHES, $223.2 SCRRARIRAD: A T EHE . 1000-1298 (2024 )12-0110-11 OSID. Eakds

Design and Test of Hydraulic Active Profiling Mechanism
for High-speed No-till Corn Planter

YI Shujuan' LI Yikai' LI Yifei' CHEN Tao' SUN Tinghan' YANG Hongyu’
(1. College of Engineering, Heilongjiang Bayi Agricultural University, Daging 163319, China
2. Heilongjiang Beidahuang Modern Agricultural Service Group Zhongrong Agricultural Machinery Co. Lid. , Harbin 150030, China)

Abstract; In order to solve the problem of poor seeding depth consistency of no-till corn planter under
high-speed operation environment, an adjustable hydraulic profiling mechanism was designed, which
realized high-precision synchronous profiling by means of compensation adjustment. The application of
ANSYS software on the hydraulic profiling mechanism for static analysis was carried out, to find the initial
extensions of the hydraulic cylinder and hydraulic profiling mechanism of the maximum stress-strain value
of the relationship between the analysis results showed that, in the 30 mm, 40 mm, 50 mm, 60 mm and
70 mm extensions, with the increase of the initial amount of the hydraulic cylinder installation, the
hydraulic profiling mechanism of the maximum stress value of a significant reduction in the maximum
strain value was gradually increased. In order to preliminarily test the operational performance of the
hydraulic profiling mechanism and verify the enhancement effect of the designed sliding adjustment
mechanism on its operational adaptability, a two-factor, five-level quadratic orthogonal rotary combination
test was conducted by using the pitching seeding unit profiling performance testing bench with the initial
extensions of hydraulic cylinders and the operational speed as the test factors, and the ratio of the upper
and lower profiling average error, the profiling average error, and the average adjustment time as the test
indexes. When the operating speed was 12. 3 km/h, the sliding adjustment mechanism had the best effect
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on the improvement of adjustment accuracy, and it can reduce the adjustment error by 18. 99% ; when

the operating speed was 14.8 km/h, the sliding adjustment mechanism had the best effect on the

improvement of adjustment speed, and it can shorten the adjustment time by 16. 11% ; and by sliding

adjustment mechanism, the average error of the mimicry under different operating speeds was not more

than 2. 02 mm, and the average error of the mimicry at different operating speeds was not more than

0.29 s, which met the design requirements. In addition, in order to further verify the comprehensive

profiling performance of the hydraulic profiling mechanism, the field comparison test was conducted, and

the results showed that the qualified rate of seeding depth of the seeding unit equipped with the hydraulic

profiling mechanism was 94. 8% , and the maximum coefficient of variation of seeding depth was 6. 12% ,

and all the indexes met the requirements of agronomy for corn seeding.

Key words: corn; high-speed no-till planter; hydraulic profiling mechanism; hydraulic system
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Fig. 1 Structural sketch of hydraulic profiling
mechanism of high-speed no-till corn planter
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Tab.1 Key performance parameters of high-speed

no-till corn planter
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Fig.2  Working schematic of high-speed no-till corn planter hydraulic profiling mechanism
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Fig. 12 Response surfaces for effect of factor interactions on test performance
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