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Header Profiling System of Self-propelled Green Fodder Harvester
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Abstract: Aiming at the problems of poor terrain adaptability and difficult control of stubble height of
self-propelled green fodder harvester in complex environment, a header profiling system suitable for self-
propelled green fodder harvester was designed by using two-point detection-electro-hydraulic control, and
the relevant experimental research of profiling system was carried out. On the basis of explaining the
overall architecture and specific working principle of the system, the structural parameters of the main key
components such as the profiling detection mechanism and the lateral profiling adjustment mechanism
were determined through theoretical calculation. The static stress analysis model was established to obtain
the relevant mechanical characteristics of the connection between the header and the feeding box.
ADAMS simulation software was used to create a cylinder load characteristic model, complete the design
and related optimization of the profiling system, and determine the optimal operating parameter range of
the cylinder. In order to verify the function of the profiling system, the system was mounted on the 4QZ —
30 self-propelled green fodder harvester for testing, and the ratio of the time of the cutting knife front end
from the ground height within 100 ~ 150 mm to the total test time during the test process was used as the
test index, the road simulation test and field profiling harvesting tests were arranged, and the control
system was used to obtain the header height and response time in real time, and the results showed that
the profiling detection mechanism detected the height information reliably. The linear fitting R* value was

0.998 7; the average value of the response time ¢ of the profiling control system was within 0. 16 s; the
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profiling system can perform profiling work on the ground with a slope of 0° ~6° at driving speed of 0 ~

6 km/h, and during the road simulation test, the ratio 8 of the time when the height of the cutting knife

was within the standard range to the total test time was 90.76% , the pass rates of field profiling
harvesting tests were 86. 67% , 86. 67% and 93. 33% ,which improved the terrain adaptability of the self-

propelled green fodder harvester and reduced the difficulty of controlling the stubble height.

It can

provide a reference for the profiling technology of self-propelled green fodder harvester.

Key words: self-propelled green fodder harvester; profiling adjustment; profiling mechanism
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Block diagram of profiling system
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Tab.1 Technical parameters of profiling system

and prototype
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Fig.2  Profiling detection mechanism
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Fig.3 Profiling mechanism detection height diagram
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Fig.4 Transverse profiling adjustment mechanism
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Fig.5 Working principle diagram of transverse profiling

adjustment mechanism
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Fig.6  Stress distribution cloud at active junctions of header
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Fig.7 Feed stress distribution cloud at rotating fulcrum

of box
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Fig.9  Schematic of profiling adjustment hydraulic system
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Fig. 10  Profiling control system hardware wiring diagram
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change information detection program

D5 I Sl VR W 7 P MR Bl L 38 A5 810 Wi O A7
BI85 S, W i e an P 13 o ol o %
FU PN e B8 2 15 e R IR (R A W 0 3l 4 Y
JE 5

4 RETERSERIKRE

4.1 HREATRZEIXE

FE 3T WRHBOGR AL T2 2R GE 4544 1 19 22 7
PR BRI, D7 T8 8 1 HR R ) 2R 48 A9 1 AL ke i 8
TE AR FLAE 5 AL AR LAY BR 2> =) R AT, 58 i TiE
JEUiE RS A 14 FiR o
4.2 fRENNEENS EEEE

B D7 12 AR LG BT B 5 5 7L, R T A RO
3 7R g T RS MR 5 TR H) S B v BE AT I A, T B
i o A A T IR TR s B, O e A (8 B A
PRAUE 73 AR A T AR 5 38 T4 00 P A IR A 08 4 R
a7 R BRI AL 24 i A S B g R IR RE SR AT RS A 1)
Bl XSS mm, LI RANIE 15 Pios .

Xt S I e BE S I v B AT R LA K R
NG BT (VR S/ W)
y=0.971 6x +2. 446 1 (4)

TP HA 4
ZAHMLRHE KT
et

EMEE | A
Lol e M | | e
IS PR | 5 PR st | |ssnrs
EEANY | | B EETRE| | T
Wfie TE | (i TR o it
i3 A ! k
¥ ¥ v v
HE AT HE L HEAE HE L
L_QT_JQ ¥ ¥
P e i
() e B
2 S {E/ N Fire BT
TURE( nrbde || BEER
N%Sﬁ i Lo

\ [ [
13 {5 Sl 1 0 W e AR

Fig. 13 Flowchart of profiling action judgment program

14 58 R G A
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Fig.20  Overview of harvesting effect of profiling harvest test
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Fig.21  Profiling harvest test data acquisition process
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Tab.3 Profiling harvest test results mm
[ B/ (km-h~')
6 5 4

1 123.63 114.95 132. 18
2 122.74 106. 15 124.77
3 107. 67 129.32 127.26
4 113.59 82. 69 131.48
5 133.26 138.26 138. 38
6 132. 04 104. 22 80. 31
7 86.99 136.76 109. 26
8 138. 19 112. 30 116. 62
9 102. 90 118. 68 122. 86
10 92.70 124.32 113. 81
11 138.57 128. 04 136. 58
12 133. 16 95.95 134. 41
13 132. 67 106. 28 110.70
14 112. 15 123. 63 118. 02
15 102.79 145.22 107. 40
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