ZHRMFRIEE, J. Anhui Agric. Sci. 2021,49(9) :192-195

£F DEM-MBD B4 Wi+ A& RRFHEF 5

g9 2y 1 2 ¥ 12 3 ap ooy b2 2 = 2 v q 2
%(U‘Ilﬂf) 9#@%? aiﬂi};& ’)glfl:}’%* 9?&1?\"/75‘ ,XIZ ’ﬁi 93—']/7\]& ’%ﬁTﬁ‘l— "
(1. R R A R IR AR, Zr R 65021552, A8 R Al K2 T 5 4O ML 5 e 4 SR AR A TR L il 3 E B s S =, AR M
510642 ;3. ZERTTR M AHUBALTETE I, T REEK 526040)

BE A THRERDEAZH T IRRT Rk 23T imma s o9 VE A 20, A ) DEM-MBD 4843 R 33k SR i if a4 fo 238 Bk 2
A 6y EAE A BEAT R, ERBEBA R EBEREEAFMH T, KT ARARLBFRRIARLZELEE LS LIEBEALN TR,
FKRALERHS B AEHIRE N RBTHENMR, 5 ARBRLEREAY, ERBERSAARE AT E 0.4 nv/s BF, 0 £ 32 A AIRF
72150 mm, 2 F A5 A2 3 544560 IR KB BIF  RANBOREIT ; A B IR AL+ 35 69 IRAN 47 3 IR AN IR P B AT 2 AR A, 5T vUR T A
R, S50 ST ) 45 A ) S AN IR PEL 2 R A9 IR AL L X B4R T B BARIE , LA R B L IR AME L BF AR T — AP A sk ey it
KR B  REIRAG TR L 45 A KR
hESES S22 XHEMFRIRE A

XERE  0517-6611(2021)09-0192-04

doi; 10. 3969/j. issn. 0517-6611. 2021. 09. 053

FFAEREE (RIRAR S5 ) #7345 (OSID)

Simulation Study on Combined Vibration Subsoiler with Pre-ripping-soil Based on DEM-MBD Coupling

KONG Yi-xun', YANG Dan-tong”, WANG Xi-cheng’ et al (1. CRCC High-tech Equipment Co. ,Ltd. ,Kunming, Yunnan 650215;2. Key
Laboratory of Key Technology on Agricultural Machine and Equipment, Ministry of Education, South China Agricultural University , Guangzhou,
Guangdong 510642)

Abstract
tion between subsoiler and soil particles during vibration subsoiling was simulated by using DEM-MBD coupling technology. Under the condition
that the model and connection of the test-bed were not changed,the disturbance of different radius of pre-ripper, installation position and soil

In order to study the pre-ripper effect of subsoiler on subsoiling broken soil under the conditions of vibration subsoiling, the interac-

particles was discussed. The effect of subsoiling was quantified by soil disturbance nephogram and collection force of moving pair. The simula-
tion test results showed that, under the conditions of the same amplitude and frequency,forward speed 0.4 m/s ,the soil disturbance was better
when the inner arc radius of pre-ripper was 150 mm and the installation position was in No. 3, the monitoring force was small,and the subsoiling
effect was good. The subsoiler with pre-ripper had a significant effect on subsoiling and reducing resistance , which could reduce tillage resist-
ance. This study provided a theoretical basis for the development of subsoiling machines and equipment with simple structure and high drag re-
duction efficiency,and also provided an effective calculation method for the study of subsoiling operations with different soil properties.
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4. Hydraulic cylinder support; 5. Oil tank; 6. Static pressure

component; 7. Hydraulic station base; 8. Shovel frame; 9. Main

valve block
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Fig.1 3D structure of vibration subsoiling test bed
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Fig.2 Model of simulation test bench
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Fig.3 Force analysis of chopping wood with axe
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Fig.4 The structure of three types of soil breakers
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Fig.5 Combined subsoiler with pre-ripping-soil
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Fig.6 The force cloud diagram of combined subsoiler with pre-

ripping-soil
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Fig.9 The definition diagram of the model

4.4 HEHERSHH
4.4.1 R EHIFEN . #d EDEM2018 )5 4b BERE He , IF

AL T FEURLAE R T IR A B B B 4 SR, an
P10 fifrs . ML 10 W] LA Y, -3 0k 7E %+ R P 05 B ik
TR SRS W] R, 0 - A A T AT RSN AR
R RCR AT, M R ]
4.4.2 AT 7E RecueDyn Bf FLES R, AL 3k
AbTrERe I AU BRI A LA AKOE O B A R 1 R, i
B AR, B A B A% i R &R 1500 mm,
1E 3 S AN ERNMECRE S5/ NNy 3 346, 714 Nzl &4 &
T AR TR TN, g 3 481, 271 N bR 1 4%
JEHRBN AT TR T 3 860. 751 N HRERA &% /5 AR 3 5%
PERREETI N 4 297,397 N 442142 150 mm 1) 3 Sk
Bl TCH 1 28 4E Sh e R SRH. 13. 314% , He Gk 1 8 AR 5 i
FEFH 22.122%(F 1),

AR BT R WY RSN A NIl Sk A2 B0 W AN

PRENRPS /N A - ARG TR b 2 RAA 1B 1/



49594

LA HE AT DEM-MBD #54-Fiak £ 404 K215 AAF R 195

o

(a) Akt BEMFHRSD

(b) AL BRI

(d) #ak Lt BEMFRIEF)

(c) Frak L BFAMGH)
B 10 R TIER TENREIIER

Fig. 10 Soil disturbance caused by sub-soiling shovel

F1 REELSRENHLER

Table 1 Comparison of collecting force at cylinder joint N

S YRz Vibration A¥ESh No vibration
> I
Type e 28 384 1R 28 38

Position 1 Position 2 Position 3 Position 1 Position 2 Position 3
A% 150 mm i+ 2% 3 498. 257 3 398.532 3346.714 3 510. 546 3 499. 376 3481.271
Pre-ripper with the inner diameter of 150 mm
P42 200 mm i+ 2% 3 521.649 3 496. 257 3 416.278 3 515.292 3499.732 3 497.525
Pre-ripper with the inner diameter of 200 mm
A% 250 mm B+ 4% 3617.253 3 590. 364 3 572.293 3 520.790 3 510. 686 3 500. 167
Pre-ripper with the inner diameter of 250 mm
Jotk 48 No pre-ripper 3 860.751 4297.397
|H4* Old shovel 3 976. 462 4 156. 864
5 #ig (2) :185-198.
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