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Research status analysis of key technology and loss of soybean harvester header
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Abstract: As the cornerstone of soybean harvesting equipment, the technical efficacy of the header significantly influences both
the quality of harvest and the rate of soybean loss. This paper investigates and evaluates the pivotal technologies associated
with header design profiling, header height control, and technologies impacting header loss rates. Initially, it provides a synthesis
of the structure, operational principles, and critical technologies concerning the profiling mechanism and height control of the
cutting table, while conducting a comparative analysis of research lacunae domestically and internationally. Subsequently, it
conducts an in-depth analysis of the correlation between key technologies related to soybean pod ejection and header functionality
and the ensuing header loss. Discussion ensues on the principal causes and influential factors contributing to header loss,
alongside proposes enhancement strategies for key technologies. Finally, it looks forward with the development trend of soybean
harvester cutting table in China in the direction of diversification, intelligence and automation, the development trend of soybean
pod blasting biological characteristics and harvest loss research of soybean harvester. It is found that the existing soybean
harvesters in China have some problems, such as poor cutting table copying performance, lagging cutting table adaptive control
technology and high cutting table loss rate. At the same time, it effectively reveals the problems existing in the key technologies
of soybean harvester cutting table copying mechanism, cutting table lifting device, self-adaptability of cutting table and cutting
knife, and the reasons for the high loss rate of cutting table caused by cutting table vibration, cutting table position, copying
and impact force, which provides important references for the breakthrough innovation of key technologies of soybean harvester
cutting table in China and further research on reducing harvest loss.
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Fig. 1 Several profiling mechanisms of header
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Tab. 2 Key technologies and solutions of soybean harvester header

=g

iy B 5 A At ok 1 6 B4 A

ST Db Bl B
o | TEIE FEAPEEIES DIEIRE S m ) s
%% LA

LT IR ST

BoRde BLhe WERCIEE e s ek e

H B
= A R L N DACWN S
B0 R DY DR DAL

L REH 1 o L A Tk
IR s bt T LRSS
Koy SER AT FEAR B RS

r [ %71 Y

A ) WAL 2

A IR gg;&ﬁﬁ»%ﬁ%
s (o PCAORR AL A g
%;LW‘JiEMWPﬁ%%W§%JQ

ik R B 352 R 6 T 3
bk e CTHAUR IR R 5

R R g %

4 KEHBBR

4.1 KEWHRNIENERES

B B 09 R A LB A BE AL B AR A B 4
[ERPNCE /KRS VAL I AN Tkl R AR ER=)
o AT R AL T 1) KT

1) REWCRHLEN G 0 204k o BF XA [R] 4 X F0
AN TR) 2 B 1) R LA 9 e AN [R) 2R 2 R 3R LA 1 )
B0 FHMHA L Z ARG P — S B R
DX 358 P Fof A 5 A Al Ao A S5 S ] £ b A 2% 1 A 5
R 45 Z VE TS B9 A [R)RLA% B 50 &5 L3810 00 26 B R esI AL
T 3 SRR AN B, IR I 8k

2) Beetk 5 Atk BERMEAR TR GEFIR
RO 2 H R B0 R B, Sy R E R AIL I 15 52 30 HL I 6 s
e % B BEZ W 2 S o h RE 4R BT A IF 5 7 1), S B
T AR RE AL, TR e R R OER B Ral A R R R A

https://www.cnki.net

ReR o R R A S AR N T R E R PLE & |, BE
i 52 B ER A B X WOR LT £ 008 RE P A A R
AR i VRalk 380%
4.2 KEWRVBRB\EAHEZRES

1) BT A0 K S A5 2R 19 DR K S A W R R F 5
HaH . UK T R R A T A R S G )
I I 5 A5, e T AR R S A SEME A I 5 0 B TR 9 4
HEIERPrE 78 A IPNITRA B 32 00 N 4 = Bu R iR IS S
IR VR AL K 3 DR ) 68 B0 ik A 1) BEAE T 5 O vk 5 A
Jot 20 2 W 58 2 3 1 BT 2 HOR F 58 R S K S Y
R H R A RREIE B O o T AL A I 5T T i 5 A
Wi A S A T A R Y R R, R
YESEPERE R P ST T IR AT TS R WM R . W R
K JEFFPE 3 BB 2% B R Ak F 5T AN, AT T AR 25 5
I B AR W R A 5 1) O DA R T
P RE S AR 2 A

2) R EMOR PR 5% B9 B TS H o R TR
BLA AR5 % 4 455 1 15 B0 BURL 0 ST e ik |
e R LW AR AL 4 RE A i 7K P 2 B e 9 B W AR AILBIL
g, 08 WO AR A O ) B BRSO R AR IR I
FRCHE 73 B T R BB, W W3R HLAE T AR i
R A A AT S M 0 O A% Rl | e e A a0
S 5t B g 3 B W AR ML B A S LS 5 G RS AR
JE S 5 e MR Y A o 3 R R ), AT 9 2 R
WeAR AL AR G o ey ) BB 8 R B AR L
F1% 28 M 0 g A 1o o B g 28 RO o R E Y i
e J S ot 3 [ A HLARHIT N 5% 18 B — 28 2R

s £ x w

[ 1] Ziz. b ERCEHE Y ORI A7 401 5% 00 5 N FLBe IR FR 58 52
WA TT. o R D L 2022, 44(2) ; 249— 256,
Luo Yi. On farm harvest and storage losses of oil crops and
the impact on resources and environment in China [J].
Chinese Journal of Oil Crop Sciences, 2022, 44 (2) :
249—256.

[ 2] BREE, EH%, B, % BEABCHIBLIR A G 500K o f
PURBRT]. k. TRE#4R, 2011, 27(9): 18—21.
Chen Du, Wang Shumao, Kang Feng, et al.
Mathematical model of feeding rate and processing loss for
combine harvester [J]. Transactions of the Chinese
Society of Agricultural Engineering, 2011, 27 (9) :
18—21.

[ 3] e, e, xIutAs, &5 . KRG BA Bk ILAE K )
FE G AR BOR[T] RHLEE S 4R 48, 2022, 310
(6):93—095.

[ 4] Hibrs, S n, shotsm . B /N IS B pLIR sk R



r [ %71 Y

% 8 4

e AF e REMARLE] £ OGS H AR K AR ST BUIR 23 13

LI A B, 2008, 568(4): 73.

[ 5] NY/T 738—2003, K ZIBEAUCHEIBLARAE AL BT B[S ]

[ 6] 53, e, BT, 4. BRVE & R EAUM AL A= 7 SR 2
KX RLT] BRI, 2021, 789(7) : 46—47.

[ 7] 3R AR, FIMH . 218 BetE# AUk KR H AR T].
HEAHLL , 2006(3): 59— 60.

[ 8] X3, 8. REMMALKCRE AR B (I [T]. IR AL,
2019(4): 35— 35.

[ 9] Lopes G T, Magalhaes P S G, Nobrega E G O. Optimal
header height control system for combine harvesters [J].
Journal of Agricultural Engineering Research, 2002(3): 81.

[10] Xie Y, Alleyne A G, Greer A, et al. Fundamental limits
in combine harvester header height control [J]. Journal of
Dynamic Systems, Measurement, and Control, 2013, 135
(3): 034503.

[11] Shearer B R. Header with flexible crop cutting knife
mounted on flex blades [P]. US Patent: 10, 791, 671,
2020—10—6.

[12] Xie Y, Alleyne A, Greer A, et al. Header height control
of a combine harvester system [C]. Dynamic Systems and
Control Conference, 2010, 44175 7—14.

[13] TR, 218 MEH QMW A i E R 1] 0
Ak, 1991(5) : 32— 34.

[14] E bk, JBSZ AL . REHER IR [P b LA .
CN201263309, 2009—07—01.

[15] R ZE . —Fpge I[P hE%LF . CN211580707U,
2020—09—29.

[16] 4iile, xIpafk, A4, 5. 3T MBD—DEM##G 1

A WOR AL & 05 B LI it 5alem (1] gl TR
flz, 2022, 38(2): 1—10.
Jin Chenggian, Liu Gangwei, Ni Youliang, et al. Design
and experiment of header profiling mechanism for combine
harvester based on MBD—DEM  coupling [J].
Transactions of the Chinese Society of Agricultural
Engineering, 2022, 38(2): 1—10.

[17] 2= 5 . ZAE P e 3L Ay XA BOR ML R AR TE B &
WA S IA R G D] YL VLIRS, 2022.

Li Zerui. Design of soybean profiling header and control
system for multi-crop crawler combine harvester [D].
Zhenjiang: Jiangsu University, 2022.

[18] Mgl sRARFE, IRUEWE, 55 . —FhcHIHLE & 0525 a4
Hl%EE P, LA CN201920910653. 1, 2020—04—17.

(1971 WE LU . 2 AR WUk &1 65 05 T2 S 48R 46 i 3 D TG 9 478 1Y)
WF5E[D]. BT YA K%, 2022
Ji Kuizhou. Study on profile modeling of multi-crop harvesting
cutting table and matching control of rotation speed of rotary
wheel [D]. Zhenjiang: Jiangsu University, 2022.

[20] BkMR =, BRILIS . &1 & e B 058 42 0 &R e R s AL L 1Y
s T, s dLie, 2020(4): 5—6.

https://www.cnki.net

[21] BB, B, RUIzE, % . BeGWCRINLE] & B 3 0

FEenyet Sl T]. MRl K2 iR (A RRE D,
2018, 44(3): 326—329.
Liao Yong, Xiang Yang, Wu Mingliang, et al. Design and
test of the adaptive height adjustment system for header of
the combine-harvester [J]. Journal of Hunan Agricultural
University (Natural Sciences), 2018, 44(3): 326—329.

[22] FEER . RERAGWRIHE G5 [D]. M.
ARBLT K%, 2021

(23] Wokidi . REZAESEFRETE AL D). K& h ERABE
R (i E B2 g AR AL 35 R0l AR S 5 I ) L 2020.

[24] BRERHE, DAL, ®mJE =, 55 . 20U AL B 0 R 2 b A

JePERFFLLT]. R AR, 2006(6) : 56— 59.
Zhang Yuejin, Ma Saifei, Gao Qinyun, et al. Study on the
pod-shattering of main soybean varieties of Huanghuai
Area [J]. Journal of Henan Agricultural Sciences,
2006(6): 56—59.

[25] B . KT HE SV e AR G EE R D Re 40 25 43 BT (D 1. 7
Er: AR, 2019.

Kang Xiang. Preliminary analyses of pod dehiscence and its
associated gene functions in soybean [D]. Nanchang:
Nanchang University, 2019.

[26] Liljegren S J, Ditta G S, Eshed Y, et al. Shatterpro of
MADS—box genes control seed dispersal in Arabidopsis [J].
Nature, 2000, 404(6779): 766—770.

[27] fEh, XVEZE, miE % . eI RIS Ty e i [T ]

LB K224 40, 2012(5) : 66— 70.
Yang Dexu, Liu Dejun. Gao Lianxing. Experiments of
pod-split mechanical performance in period of soybean full
ripe [J]. Journal of Shenyang Agricultural University,
2012(5): 66—70.

[28] Funatsuki H, Suzuki M, Hirose A, et al. Molecular basis

of a shattering resistance boosting global dissemination of

soybean [J]. Proceedings of the National Academy of

Sciences, 2014, 111(50): 17797—17802.

A ES12 AU HIHLISER R S 45 e 1 = It e [ 7).

BARILAY, 1987(4) : 18— 19.

[30] BRAE2E, ARWHWK . Wi/h E512 E514 U4k 2 1 K 540 2% 1
fEHELT]. AR, 1990(9) : 24—25.

[31] BIR1E, 2, IMERE, 5. WA LIRS W3R 2% 19 i
P R fif e i [T ). AL HLAR, 2009, 611(11): 99.

[32] JEVE, THLL iR, XV, 45 . WoOaR WX BLMCR =400 2% 3 1 52
mLJ]. B R, 2019(13) : 13— 14.

Qu Yang, Ma Hongzhan, Liu Yang, et al. Effect of

[29

—

harvesting period on the loss rate of machine harvested
soybeans [J].  Modern
Technology, 2019(13): 13— 14.

[33] Ml fil . REZIEA WML ik &) 5 p it 58D ).
T AR B TOR, 2019.

Agricultural ~ Science  and



