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Optimization of the Ear-harvesting Roller Structure of Maize Harvesters
and Analysis of the Mechanism of Loss Reduction
Xu Jie
(Tancheng Agricultural Machinery Technology Promotion Center, Tancheng 276100, Shandong, China)

Abstract: The typical maize-growing area in Tancheng was selected as the experimental area, and traditional round rollers, multi-an-
gled rollers, and rigid-flexible coupled rollers were selected for field comparative experiments. The results showed that the rigid-flex-
ible coupled roller performed better in reducing the grain breakage rate, drop rate, and improving the fruit ear integrity rate, and had
certain advantages in energy consumption control and operation efficiency. The results of orthogonal experiments and variance analy-
sis indicated that the roller speed and roller gap had significant effects on the loss reduction effect, with the optimal combination be-
ing a roller speed of 950 r/min and a roller gap of 30 mm. The mechanism analysis showed that the flexible buffer layer could effec-
tively disperse the impact force, improve the force state of the fruit ear, and thereby reduce the risk of grain damage. This study pro-
vided theoretical basis and practical reference for the structural optimization and parameter matching of the ear-threshing device of
maize harvesters.
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Fig.1 Schematic diagram of the ear-harvesting device

of the maize ear picker
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Tab.1 Comparison of the reduction effects under different

reaping roller structures
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Tab.2 Test results under different parameter combinations
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1 800 3.0 25 0.95 072 96.5
2 900 3.5 30 0.52 041 978
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4 950 3.5 30 0.13 025  98.6

222 ] 0L, 2448 3 950 r/min A7 B 3.5 km/h
ARIBIBR 30 mm B, FEAL AR R 30 RO R ARG, SR o 3
R, ULHZ S HA & BA B s . (615
B, S AY B T (40 800 r/min) 2 S BURFH B
ANYIES , s i 5 5 4o g A9 4858 (4T 1000 v/min ) M 43
T kE R 5 AR T v S O R R R T R
I, A B A A5 AR T 30 1A R D) B DG A 2 S B 4
O H
23 FESWER

XF 1E AR 0 B #4777 22 70 B (ANOVA) , 2558 0
%3,

K3 HESWERLCAE

Tab.3 Analysis of variance results

IS HlE  EM ¥ FAH i
Eitse 2 0.842 0.421 1562  P<0.01
A7k i 2 0.126 0.063 234 RFE
HRIAIBR 2 0.392 0.196 7.28 P<0.05
W2 2 0.054 0.027 — —

FH 2 3 AT DL, R R P AR 1 S35 ik 1) % ok 2 7K
- (P<0.01) , 45 18] B X FF L0 748 3 A1 52 Wi 3k 39) 5 3 7K
F(P<0.05) AT BN B2 . TERRI B WOR AT,
A5 IR 8] B 2 52 W) R D 31 50 10 T B 2 5
ghE A 2 25 5 950 v/min 5 30 mm 0] B A fe A4
B AR PR UE AR Y [ B 5 2 R 2k o ML I SR
F2 TR ) SRR v 2 (] A B R R wp o i R AR
(i) B 52 M A7 3 405 M AR e 2k /N sl KA 4 2K
A7 R E 5 B PR P S e /0N, AT R R 3
24 RIVIES

MAERPLERE , R REA T EZEAD

JEEAE BRI 34 Be . ARGEIREESE I L 5
M PSRBT Rk PR R Vi 5 22 MR 15 T 3 i, (E )R 750
ey T3 R RFRL S 324 5 WIS 5 R ok SRk % o0 K
i A7, S BRI T R o 455 RREL K A
Rtk O ARLAEE rp 2 CRBE/NE ), NI & R AR
BCPE 3R B £, B BE DR UE i BRI SCRE 12 25 R At
KA HE—L R, WIS A SR SR AR ]
I, SR REAE AT AR bl BB A, DBl D AP 15 R
TET 22 [F1) 14 4 PR 4 5 il A, DT AR AR A AR i R R [
R, 5 JHLA) R 1B] B 80 ORIE 1 SR AR R B i A R AR
FEE G 1 DR I R B s s AR R o X —BLEE
iR T2 1 AR 2 PP ISR S AR R B L B
25 BERSEWES
A FIRE R RERE SRR BB 4.
R4 TRBREREMTHREESELET LR
Tab.4 Comparison of energy consumption and operating efficiency

under different straw harvester roller structures
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