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Experiment on Determination of Recovery Coefficient of Peanut Seedling
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Abstract: In order to solve the problem that the operation process of the membrane hybrid
winnowing machine is unstable and the numerical simulation lacks parameters which is difficult to
simulate, the collision model between the rhizome of peanut seedling and the mechanical working
parts was constructed through single factor and multi-factor experimental research, and the accurate
determination of the recovery coefficient was realized. Based on the differences in mechanical
properties of peanut seedling rhizomes, the collision material, collision angle, falling height and
moisture content were selected as the test factors, the influence of the test factors on the recovery
coefficient of peanut seedling roots and stems was studied, the regression model between the test
factors and the recovery coefficient was established, and the regression analysis of the test factors was
carried out. The results of single factor test showed that the recovery coefficient of peanut seedling
roots was greater than that of peanut seedling stems, and the recovery coefficients between peanut
seedling roots and stems and No. 45 steel, acrylic plate, peanut seedlings, rubber sheet and plastic
film decreased in turn, and the deviation of the recovery coefficient was decreased with an average
deviation of 0.068 4. The average deviation was 0.092 6, the average deviation of the recovery
coefficient fluctuated up and down with the increase of falling height, and the average deviation was

0.087 8, and the average deviation of the recovery coefficient was decreased sharply with the increase
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of the moisture content, the moisture content reached 40%, and the deviation of the recovery

coefficient was decreased sharply, with an average deviation of 0.082 7, and the determination

coefficient of the regression equation was greater than 0.97. The orthogonal test results showed that

the order of the factors affecting the recovery coefficient was as follows: collision material, collision

angle, falling height and moisture content. The results of the verification test showed that the average

relative errors of peanut seedling roots and stems were 3.928% and 4.146%, respectively. Thresearch

result can provide a reference for the setting of numerical simulation parameters of seedling film

separation, membrane miscellaneous winnowing machine and other equipment

Key words: peanut seedlings; recovery coefficient; crash test; high-speed videography
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Fig. 5 Peanut seedling rhizome collision recovery coefficient test device
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Fig. 6 Schematic of peanut seedling rhizome collision test
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Tl AR G AR BRI A BRI R R AR
AR A5 A5 R R B SR R A S AR E%ﬂ BRI/,
PRI ZHOKR W58 3 BORAR AR /)N | JB 742 5 R 1 43
PN SR UN ﬁﬂiﬂﬁ%rﬁ#ﬂ‘ /Ua 2z i VEH]
S, TR ER A e R R B . HARAERUR
S AR R R, A6 TR S s O S A B A, AR B
R TR PR RO T A6 A= 2K | Bl il 43 A L S 8 IR
AEAE PR RN AL A= 2R B B 5 22 S T2 WL 1Y) 52 1) 38 W 4
N R ZR R 2 R R A o Y A S A T A S 2K
PR B0 0 R 2R I, 15 SR A A EL A R A il 12 i
I/ N B A o DRI T VR AT 0 i R 32 80 A R A
FEIATRE, kG HE R, 3 5 40 B3 5%, 1 B LA SR MR AIE
PR Z B0, B IS ROSRe PR 2 ,  BS BT N 2R AT 78 A
TR, 3 G A6 IR 25 5 i S 0 278 43 SE T £
2.1.2  GlffE AR XK R AR BRI

il 45 £ 85 XK 52 R B3R 5 e A 6T 9 T 7R, 8 5 K 3
10% . T 7% i J& 400 mm | filf 38 #4 K} 45 55 80 19120 56 2% 14
AR AR R A B 2R AT R A A AR AR R A RS N
Y 5 B B [0 5 RO E R B985k 0.990 84 FI
0.985 66.

065 —JErBR-- B - WLRMRE 1012
0.5914
0.601 3, ~0.00181x+0.47888
®=099088) 555 O {o11
0550 - .
0.5032 ;
#Hos0L 04811 0.1030 &
® 045 0.4484 /»9'199—"'0.4384 10.10 ﬁ
=091 60939 04152 - =
L 0.0928
0dof Looo
0.3872 Jing=0.00166x-0.3904|
035¢ 0.0880 (R*=0.98566)
0.0851
030— 15 30 45 o 008
Tl 7 £ B /(%)

PO Tl A XA AR B

Fig. 9  Effect of collision angle on recovery coefficient



T B A5 AB A BRSSO R B 161

Hlf 48 £ B2 52 ) e L PR AEE AR IR 4R AR R AL O~
307 DX (B P, AEAE IR 4B A TR 5 Rl A R A B R
FE A, FE A i (AT, B 400 A 45 BB AN ) A LR AR T
DL AR e R i 46 05 0 32, A AE B AR R R T AEA:
FIZE | B 25 A AR B3 SR AR TR RE R AR FF LR TN,
YRAZ ZRBE K, HAGAE TR B a2 450 2k 120 T 2 30 A6 A
25V A B ZE R . Rl A AL T 30°~60° X [H] Y
Rl 45 PR R 22 M e 720 Ay i 4 e, PR 5 i iz i B R e B R
W WK RO R IR B e A B =E IS AR Y | B
HIUR R TAEA B, WK R E 250 8 K . TR L g
Z= WAL R 1T, 07 15 SRRl fR A, 1 40 )il 45 I 4550
A 23 (8], MG B | 3 55 07 3 0%, WO A6 1 ek /) il
A R RHRR
2.1.3 R EXHRE B

TV e BERT R A R B S e A R 10 B o Rl
BREAS5 580 5 KR 10%  RiETE A 1 30° A6 4414 1,
TEAERUR AEA BRI R BB T % v B A B I 34 52
e K e MRS mIE T R Y E R 0.997 24
#10.981 33,

0650 Jermeil-- ks - WEANRE 015
0.60 | Jeer=1.64136x10 °x*+0.00161.x +0.16
(R*=0.99724) 05531
0.55} 0008 0340l — 0.5363
: 10.10 3
0.0838 0.0877 =
FHo0.50F 0.0806 =
& 0.0891 =
0.4923 <
J&( 0.45F 0417 L8 0.4725 -, =
) .-70.4584 0.4472 =
. 10.05
0.40} g
2703943
0.35F Ving=—1.583x10x7+0.00157x+0.07764
5 (R*=0.98133)
03023338 s ‘ ‘ ‘ 0
) 200 300 400 500 600
NV B /mm

F10 T & BRI 3 B 52
Fig. 10 Effect of drop height on recovery coefficient

Bl % i B BG T, E J) SARE 1 R R, B T A
TS M) 5 R R B A R RO R, R
KF 500 mm B, Al 38 K 2 J IR B, A6 AR LR A
AR PR A SRS | B AR B K R R R BT IR I
INo BEAN  FEAETIAR R SO 2540 JE AR R Ry 2 D254
5 EEEIH ARG YR T R 25 R
22 LRI Sh B AT 1 55 4 2 i B SR 1A
IR R S Ak B B RS o PR A KL AL ) I
PR A ) 5 B S /N T 500 mm , 1450 43 B A Wt 3 18] 4G
Fiisro
2.1.4  FACRXHIKE R BN

TARFEN IR R B A B 11 R o FERERE A
L 45540 T V& 5 BE 400 mm Bl £ B 30° it 06 A5 1
T, Bl A A BAR FIAE AR B2 E K R A B, W R B
RN | A6 A B R A B ] 5 7 R e e 2R 500030l
4 0.998 75 #10.977 47,

0.60r — J/bpuf - feEmE - ERMRE 1012
0.5461 T =-0.000108x>+0.00247x-+0.53
055 0.5332 (=0.99875)
0.5081
0.50L {010
” 04584  0.0921 =
P ﬁ
® 0.0877 4
= 04411 msar 038191008 &
040r 0.4273 - 03631 =
ﬂ\\\
035} 3., =0.0000643x+0.000528++0.4601 - 03245
(R=0.97747) e 40,06
030 0.0574
10 20 30 40 50
K%

RNy &SRS (AT

Fig. 11 Effect of moisture content on recovery coefficient
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e VR RERLATEN) okEI% AL R ERCEIGLAAL (LR A
1 100 0 10 4551 0.368 0 0.457 1
2 500 30 10 b5 0.072 7 0.076 8
3 700 45 10 4554 0.4270 0.563 1
4 300 15 10 WA 0.358 4 0.4570
5 300 45 30 455 0.4356 0.544 6
6 700 30 20 4554 0.405 2 0.503 1
7 500 15 40 4551 0.394 6 0.483 0
8 100 45 40 Hb 0.068 6 0.0713
9 700 0 40 e 0.321 4 0.399 0
10 100 30 30 AR 0.347 8 0.364 0
11 300 30 40 4554 0.3613 0.467 9
12 300 0 20 b i 0.0713 0.076 2
13 500 0 30 4554 0.428 4 0.4817
14 500 45 20 TEA T 04521 0.5412
15 700 15 30 b 5 0.075 7 0.078 3
16 100 15 20 455 0.379 9 0.462 0
K, 0.291 1 0.297 3 0.306 5 0.400 0
K, 0.306 7 0.3022 0.327 1 0.369 9
K, 0.3370 0.296 8 0.3219 0.072 1
K, 0.307 3 0.345 8 0.286 5
R 0.0459 0.048 6 0.0311 0.2979
K, ~ K3 5 AR R 2K T R BCT ML R e 2%
x4 HESW
Tab. 4 Analysis of variance
. AEERUR ez
A 19 H B2 ¥or F P A A ¥r F P
fllAEE B4 At 2 0.246 1533.86 <0.001” 2 0.152 1482.97 <0.001”
T 3 0.003 16.573 0.01" 3 0.002 14.259 0.013"
Tk 3 0.001 8.714 0.032" 3 0.001 12.925 0.16
A8 £ BE 3 0.005 33.242 0.003" 3 0.002 21.76 0.006™
R 4 <0.001 4 <0.001
Bt 16 16
TE R I 35 (P<0.01) 5 #F/R BN i 3 (0.01<P<0.05)
MOT g A 140 )0 22 43914 0.068 4.0.092 6.0.087 8.0.082 7; f£.A4:
o} Eg%gﬁg {5 W5 R A R R A B A AR [y e
Look AR BT 7 130 Hor 50k 0.997 24,0.990 84.,0.998 75, 46 B 2K % i [1]
—— TR RREER R 2E
g sof 1% 5 B 2400 0.981 33,0985 66.0.987 47,
%60_ -ZO?E (3) IE AT 25 3 3¢ W - 52 ) 6 AE BIAR R 46 A B 25
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] D £ 6 BRI 22 808 M 35 (P<0.01) , S5 K 3 162k
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Fig. 12 Test results verifying

(] A R 52 2R BB 85 AE AR AR AEAE R 45 54
Z B FR K Wit A A ORI R, BT 9
SRS /N, B 5 7K AR DR Tl | 5 AR B PR ZR R

KA AR RO 235 (P<0.05)

(4) %6 UE R I6 25 SR W - 26 A BOAR S P B i i
U 5 E 22 (] 152 2 A 3.928% , 46 A= B 25 S i 38 iy JiE
PRI e P 22 TR) R PR 25K 4.162% , R W1 7128 3l 7 J5 3
IR IR S 2R SR AR



T

B A5 AB A BRSSO R B 163

(1]

[2]

[3]

(4]
[5]

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[161]

[17]

[18]

[19]

[20]

[21]

[22]

2 % X W

TR, S, W, S DIAEE AR B BOR I I BT[], Rl TR, 2019, 35(9): 29 - 37.

YU Zhaoyang, HU Zhichao, CAO Mingzhu, et al. Design of cleaning device of tangential flow and whole-feed peanut combine harvester
[J]. Transactions of the CSAE, 2019, 35(9): 29 - 37. (in Chinese)

Bk, SIS, I, 45 AEASRIRE RS AT TR S i T h s e g e [ ). PR ADRL, 2023(5) 2 152 - 162.

ZENG Bin, TANG Min, TANG Wei, et al. Research progress of peanut meal and peanut straw in animal feeding[J]. China Feed, 2023
(5): 152 - 162. (in Chinese)

EPIR, BEG, B, 45 14 B SRR AT A E IR BT LT ). R, 2019(7): 75 - 78.

WANG Qingdong, ZHAO Jingyi, ZHAO Linping, et al. Analysis of the feeding quality of peanut vine of 14 cultivars[J]. China Feed,
2019(7): 75 - 78. (in Chinese)

BB, RIRFR BT e F R E ()], IR T PO BE, 1999(2) - 45.

eI, ORI, /N, A5 PRI AU A S ML L T SR v B 5188 [0 ] A ML, 2022, 53(9): 91 - 98.

KANG Jianming, XIE Chenshuo, WANG Xiaoyu, et al. Design and test of screen hole clearing device for trommel sieve type membrane
miscellaneous wind separator[ J |. Transactions of the Chinese Society for Agricultural Machinery , 2022, 53(9): 91 - 98. (in Chinese)
MR, D, BEE, 5. SRk Ll TR RN HBLRFR LT ] AU, 2021, 52(4): 1 - 20.

ZENG Zhiwei, MA Xu, CAO Xiulong, et al. Critical review of applications of discrete element method in agricultural engineering [J].
Transactions of the Chinese Society for Agricultural Machinery, 2021, 52(4): 1 - 20. (in Chinese)

ENLTE, XIRAR, a4 AW AN EL it U RURLRE KR R BB T R LT ). A TR SR, 2021, 37(20): 313 - 322,
WANG Lijun, LIU Tianhua, FENG Xin, et al. Research progress of the restitution coefficients of collision of particles in agricultural and
food fields[ J]. Transactions of the CSAE, 2021, 37(20): 313 - 322. (in Chinese)

EAL — A ORHE IR R B THELT]. P TR, 2014, 24(5): 66 - 69.

WANG Yue. Discussion on one dimensional collision restitution coefficient [J]. Physics and Engineering, 2014, 24(5): 66 - 69. (in
Chinese)

FA, R, SRR, AF L NSRPRLRERTRR PRI E L) ). A TR, 2012, 28(11): 274 - 278,

WANG Chengjun, LI Yaoming, MA Liilzhong, et al. Experimental study on measurement of restitution coefficient of wheat seeds in
collision models[ J |. Transactions of the CSAE, 2012, 28(11): 274 - 278. (in Chinese)

Bd%, WLV, XUTAR, A% SETERWE 3 3y R p M RSk ML M 1 [0 . el ARz, 2018, 34(9): 58 - 67.

JIN Xin, JI Jiangtao, LIU Weixiang, et al. Structural optimization of duckbilled transplanter based on dynamic model of pot seedling
movement| J |. Transactions of the CSAE, 2018, 34(9): 58 - 67. (in Chinese)

ZHANG B, CHEN X, LIANG R, et al. Cotton stalk restitution coefficient determination tests based on the binocular high-speed camera
technology[ J . International Journal of Agricultural and Biological Engineering, 2022, 15(4): 181 - 189.

XU, SRELUE, CHIne, S5 . SR o RS R AR SR = R RS AR K. R TR, 2020, 36(4): 44 - 53.

LIU Yang, ZONG Wangyuan, MA Lina, et al. Determination of three-dimensional collision restitution coefficient of oil sunflower grain by
high-speed photography[ J ]. Transactions of the CSAE, 2020, 36(4): 44 - 53. (in Chinese)

WANG L, WU B, WU Z, et al. Experimental determination of the coefficient of restitution of particle-particle collision for frozen maize
grains| ] |. Powder Technology, 2018, 338: 263 - 273.

SRS, BROLI, X0, 25 . 225 siioT i BB e Skt (). Al TR, 2022, 38(11): 41 - 50.

ZHANG Guozhong, CHEN Liming, LIU Haopeng, et al. Calibration and experiments of the discrete element simulation parameters for
water chestnut| J ]. Transactions of the CSAE, 2022, 38(11): 41 - 50. (in Chinese)

WANG L, ZHENG Z, YU Y, et al. Determination of the energetic coefficient of restitution of maize grain based on laboratory experiments
and DEM simulations[ J |. Powder Technology, 2020, 362: 645 - 658.

R, G, AR, A5 BT SRR THAFIG LSRR e HOoT S 8obn s ()], ROl TR#4E, 2021, 37(20): 63 - 70.

SONG Shaolong, TANG Zhihui, ZHENG Xuan, et al. Calibration of the discrete element parameters for the soil model of cotton field after
plowing in Xinjiang of Chinal J]. Transactions of the CSAE, 2021, 37(20): 63 - 70. (in Chinese)

R, M, CORER, SF SO SR e R R R AR BN S e R R A ()] ARl TSR, 2017, 33(13): 50 - 57,
FENG Bin, SUN Wei, SHI Linrong, et al. Determination of restitution coefficient of potato tubers collision in harvest and analysis of its
influence factors| J |. Transactions of the CSAE, 2017, 33(13): 50 - 57. (in Chinese)

W, AT, WIERE, A5 AR AZ I B SRR (T ). A0l TRE#4R, 2014, 30(2): 87 - 93.

GUAN Meng, SHEN Yongzhe, GAO Lianxing, et al. Mechanical properties of peanut peg after digging and drying[J]. Transactions of the
CSAE, 2014, 30(2): 87 - 93. (in Chinese)

ARAEAE, XY WORLRE K R BB Tk e 5 R LT ). BB S 23T, 2024(5) 2 188 - 190.

70U Zhixiang, LIU Yanping. Research progress and application of particle collision recovery coefficient[ ] ]. Science and Technology and
Innovation, 2024(5): 188 - 190. (in Chinese)

WAL, JARE, R, 45 ST Hertz $2 il MG A R &) ORGSR L R BONE [T ]. AU, 2021, 52(11): 125 - 134,
PENG Caiwang, ZHOU Ting, SONG Shisheng, et al. Measurement and analysis of restitution coefficient of black soldier fly larvae in
collision models based on hertz contact theory [J]. Transactions of the Chinese Society for Agricultural Machinery, 2021, 52(11): 125 -
134. (in Chinese)

FEWFIR , TR PRRORE 3 28 1l i ARG ORI [T ). ML T ARl , 2009, 45(2): 149 - 156.

DU Yanchen, WANG Shulin. Elastoplastic normal impact dissipation model of two particles [J]. Journal of Mechanical Engineering,
2009, 45(2): 149 - 156. (in Chinese)

SRS, AROCR R A5 AR R BT T AR BT . AR S EOR 2020, 39(10): 1526 - 1533.

WANG Xupeng, LIN Wenzhou, LIU Geng, et al. Advance in impact force model research with evolution of newton restitution coefficient



164

/S| A 1 R A SR 3 20244

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[J]. Mechanical Science and Technology, 2020, 39(10): 1526 - 1533. (in Chinese )

B, BURE T b T A R PR AT R — A B AR AL [ ] HLARIRTH SRS, 2007(3): 14 - 15, 22,

GE Teng, JIA Zhihong, ZHOU Kedong. A theoretical model for the cofficient of restitution calculation of point impact [J]. Machine
Design and Research, 2007(3): 14 - 15, 22. (in Chinese)

HRBL, ST, HIII, A5 S HOTRH T R SRR E T BT [) ] R, 2017, 48(3): 49 - 56.

ZHANG Rui, HAN Dianlei, JI Qiaoli, et al. Calibration methods of sandy soil parameters in simulation of discrete element method [ ] ].
Transactions of the Chinese Society for Agricultural Machinery, 2017, 48(3): 49 - 56. (in Chinese)

EPRAT, 2], ARG RN I A O Sy 450 26 M 0 7 12 B A S W L) 1. Aol T2 4, 2014, 30(3): 18 - 26.
LIANG Zhenwei, LI Yaoming, ZHAO Zhan. Monitoring method and sensor for grain separation loss on axial flow combine harvester[J ].
Transactions of the CSAE, 2014, 30(3): 18 - 26. (in Chinese)

AR, FESCSE, B, A5 FRACKTR YIRS AN &S s HOT O bR E )] RIVERTSE, 2019, 41(1): 46 - 51.

ZHANG Chun, DU Wenliang, CHEN Zhen, et al. The measurement of contact parameters of buckwheat rice screening material and
discrete element simulation calibration [J]. Journal of Agricultural Mechanization Research, 2019, 41(1): 46 - 51. (in Chinese )

skbE, ARHARE, BT, AR W T AR e FASUR N AR A2 2R B [0 ). Pl R 2441, 2020, 41(12): 2534 - 2540.
ZHANG Yuan, DENG Yiguo, LIAO Yulan, et al. Determination of impact recovery coefficient of rubber granular fertilizer optimized by
response surface method[ J |. Chinese Journal of Tropical Crops, 2020, 41(12): 2534 - 2540. (in Chinese)

T, P, AR, S WSO SR e R ST AR A R R AR A () ). Al TARAAR, 2017, 33(13): 50 - 57.
FENG Bin, SUN Wei, SHI Linrong, et al. Determination of restitution coefficient of potato tubers collision in harvest and analysis of its
influence factors| J ]. Transactions of the CSAE, 2017, 33(13): 50 - 57. (in Chinese)

W5, R, BRhE, A MR B RS AR K AR I K oA [0 . Ol R 22, 2019, 24(1): 138 - 148,

YANG Yong, HOU Junming, BAI Jingbo, et al. Determination and analysis of typical castor seed collision restitution coefficient [ ] ].
Journal of China Agricultural University, 2019, 24(1): 138 - 148. (in Chinese)

FASEHT, E A FET RS R A R SR B PRI [T ]. el TR, 2005, 31(12): 30 - 33.

LU Lixin, WANG Zhiwei. Nonlinear viscoelastic plastic model of the fruits under quasi-static compressive loading|[J |. Transactions of the
CSAE, 2005, 21(12): 30 - 33. (in Chinese)

INERTS, RN, BT, AR AL FURS ACHR P R (1 A 17 43 43 A B s 1 L) . AR B @RS, 2014, 30(2): 48 - 52.
SUN Huijie, WU Jie, FENG Zhe, et al. Contact stress of drop impact to corrugated board and damage predication for korla pear[]J].
Modern Food Science and Technology, 2014, 30(2): 48 - 52. (in Chinese )

(R 146m)

[34]

[35]

[36]
[37]

[38]

[39]
[40]
[41]

[42]

[43]

[44]

PRAE, HUEDG, AU, AF . A b RS T BT HOC I B S IR L] AU R, 2016, 47(7): 80 - 88.

HUANG Yuxiang, HANG Chengguang, YUAN Mengchan, et al. Discrete element simulation and experiment on disturbance behavior of
subsoiling[ﬂ. Transactions of the Chinese Society for Agricultural Machinery, 2016, 47(7): 80 - 88. (in Chinese)

ZENG Zhiwei, CHEN Ying, ZHANG Xirui. Modelling the interaction of a deep tillage tool with heterogeneous soil [ J ]. Computers and
Electronics in Agriculture, 2017, 143: 130 - 138.

AU AR . AP HUR BT IM L JEs0: b AL B2 R A, 2007.

EER . DA R HAE G R R HBOM RS (D). A VAR A KA, 2021.

WANG Xuezhen. Soil-winged subsoiler interactions and their effects[ D |. Yangling: Northwest A&F University, 2021. (in Chinese)
E T, B, X AR S TR BOTIE AL LLE R I AU L B iR [0 ], Al ML, 2022, 53(3) 140 - 49.
ZHANG Xirui, ZENG Wangqiang, LIU Junxiao, et al. Design and experiment of iateritic soil inclined handle folding wing subsoiling
shovel based on discrete element method [ J]. Transactions of the Chinese Society for Agricultural Machinery, 2022, 53(3): 40 - 49. (in
Chinese)

A AR SR BOTK M. st B, 2010.

McHa T . AT M ] U U R R, 2009.

P BIHER, W IR AF D AR BURAR IORS [ LA AT BROT /T 5108 46 [ ], Al HLBR i, 2014, 45(7) : 85 - 92.

TONG Jin, ZHANG Qingzhu, CHANG Yuan, et al. Finite element analysis and experimental verification of bionic press roller in
reducing adhesion and resistance [J]. Transactions of the Chinese Society for Agricultural Machinery, 2014, 45(7) : 85 - 92. (in
Chinese)

SRHAR, B, WU A SRR R B LR VRl R 0 E 518 [ ], Al TR A4, 2020, 36(1): 20 - 30.
ZHANG Shilin, ZHAO Wuyun, DAI Fei, et al. Simulation analysis and test on suppression operation process of ridging and film
covering machine with full-film double-furrow( J |. Transactions of the CSAE, 2020, 36(1): 20 - 30. (in Chinese)

SRR, BRAR, PO, L HOR RS A E L RURSS B0 TSI ] ARl TR, 2017, 33(12): 56 - 65.

GUO Hui, CHEN Zhi, JIA Honglei, et al. Design and experiment of soil-covering and soil-compacting device with cone-shaped structure
of wheel[ J ]. Transactions of the CSAE, 2017, 33(12): 56 — 65. (in Chinese)

P, SkUE SR, W, A5 DAL AR BUE SRR R [T ], A ML=, 2014, 45(4) 2 135 - 140.

TONG Jin, ZHANG Qingzhu, CHANG Yuan, et al. Reduction of soil adhesion and traction resistance of ridged bionic press rollers ] ].
Transactions of the Chinese Society for Agricultural Machinery, 2014, 45(4): 135 - 140. (in Chinese)





