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1. W E K 3l &2 48 Hydraulic driving system; 2. 5 J5 4I-
400H #i H7 Ml Dong Fang Hong-400H tractor; 3. PVC il #
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Longitudinal transportation unit; 6. ## [ % 1% H#F & & Trans-
verse belt unit; 7. % K% Reel.

B 1
Fig.1

4SY-1.8 B0 SR

48Y-1. 8 rape windrower

B4 H . HEMZE W HEARERLT(CARS-13) ; “+— 7 H A& 1R 5T H (2010BADO1B06) 5 i g w8 5 A BE Al 55 9% % 33
(2662014PY033) 5 BT 87 £ A 7 B 5 1B F AT H (2014070504020240)

R AL AT AR, DEAT T BRI 2 & S5 42, E-mail: hancairui6193@163. com

WEEE . SPRE R, o m . BRI A BT 5M#E. E-mail: shucaixia@mail. hzau. edu. cn



Bl

R B . 4SY-1. 8 AU S HI AL R K B &R e iy it

137

2 H W RILATL R FH RS 1) i % 4 155 2 1) i A
BLLH A % ZEFF S o E) SRl BT AR L i B 1. 8~
2.0 m AEML I 0. 6~0.9 m/s, VEMVI, 5 3%
MR 28 5 R A5 42 o 5] 1) U) B 1K, # OR 56 ) s 4 %
PR A5 2 K P18 52 2 U130 25 10 8 9 3% 25 FF, o ) X0
TR VDB L R, VT S D 2 e
S YN ) Ak s B [EAE L DL — s A TR R

H 1] 2% Bl Tk S A 2R SR 1) J5 A R T T TR L
5B T R G S A A R . DIRIES (PR B8 1
TR BN 1] i 1 SR A 3 2 B BT iU
kK
12 RGARSE TIERE

AR A 1 P AL 3K Bl R BT Y VR 3K Bl R 48 TAE
JEERANE 2 PR .

14 13 12 11 10

1. 28 5 %% Variable displacement pump; 2. if JE 8% Filter; 3. {8 )%} Thermometer; 4. A1 Level gauge; 5. W4 Tank; 6. 37 i
[ Throttle; 7. # [ i Directional valve; 8. % i I Relief valve; 9. ¥ #1 % Cooler; 10. 3758 B35 Vertical roll motor; 11. JE /13 Pres-
sure gauge; 12. fijik 47 Bik Belt motor; 13. #| 4 ¥ % Header main motor; 14, i & Test points; 15. KL Cylinder.
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Principle diagram of windrower hydraulic driving system
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Table 1 The type and key parameters of main components in 4SY-1. 8 rape windrower hydraulic driving system
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il e WEIE S /MPa HER/(mL/ DUERES gy PR
. . (r/min) (r/min)
Components Type Rated pressure  Displacement Output power .
Rated speed Speed range
H 4 ik
MG E th‘ BMP-80-2-A-M-S 12.5 80 650 10 400~630
Header main motor
e T g
A 5k BMP-36-2-A-M-S 12.5 36 1050 8 350~530
Belt motor
ST
LB BMP-36-2-A-M-S 12.5 36 1050 8 100~150
Vertical roll motor
I S
Wi 5 A10VO71DFR/ - i 5 200 5 7001 600

31L-PSA12N00

Variable displacement pump
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1. JE 22 # ] (FR ) Pressure difference control valve;
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Fig. 3 Schematic diagram of load-sensing variable pump
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Fig.5 Influence of throttle valve opening

on header main motor speed
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Fig.6 Influence of throttle valve opening

on vertical motor speed
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Table 2 Combination of better regulating quantity for

throttle valve under different planting patterns
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patterns branch belt unit transportation
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Manual sowing 14 10 2
no thinning
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Manual sowing 16 12 4

and thinning
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Fig.7 Rape windrower working in the field
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Design of the hydraulic driving system of 4SY-1. 8 rape windrower

HAN Cai-rui SHU Cai-xia LI Lei LI Ping DING You-chun LIAO Yi-tao LIAO Qing-xi
College of Engineering s Huazhong Agricultural University sWuhan 430070,China

Abstract In order to optimize the front-mounted rape windrower which has a complicated structure
with many motor units and long power transmission line, a new set of hydraulic driving system was de-
veloped for the working units of 4SY-1. 8 rape windrower. The results of calibration experiment and
field test indicated that the working performance of the driving system was stable and reliable, the real-
time adjustment of the speed for each motor units was realized, and the windrower with this system
could meet different requirements of different planting patterns of rape. Moreover, rape could be wind-
rowed neatly and orderly. Thus, the adaptability of rape windrower was efficiently improved. The pow-
er consumption of each motor unitswas measured by using the system under the conditions of no-load
tests and field tests. In the no-load experimens, the power consumption of longitudinal transportation u-
nit was less than 0. 1 kW, the power consumption of the transverse belt unit was 0. 89 kW, and the
power consumption of cutterbar and reel was 1. 2 kW. In the field experiments on the efficient opera-
tional performance, the power consumption of longitudinal transportation unit was less than 0.3 kW,
the power consumption of transverse belt unit was 1. 86 kW, the power consumption of cutterbar and
reel was 2. 35 kW. The results would provide references for further improvement and optimization of the
hydraulic driving system.

Key words rape; windrower; hydraulic driving; power consumption
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