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Design and experiment of testing device for passive disc

CHENG Yang,YAN Xiao-li,ZHU Rui-xiang, .1 Cheng-xin,
LIU Yuan,LIU Zheng-dao,LU Qi

(College of Mechanical and Electronic Engineering  Northwest A& F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] Aiming at the long testing time of cutting and ditching disc opener,low parame-
ter adjustment accuracy and low working efficiency,a testing device with adjustable angle for passive disc
was designed. [Method) Choosing different notch numbers of disc (8 notches,9 notches,10 notches) ,for-
ward speeds (3,4,5 km/h),sweep angles (5°,7.5°,10°) and tilt angles (2°,4°,6°) as influencing factors
and using notched discs as research objects,stubble-cutting rate and traction resistance were studied based
4 by 3 orthogonal experiment. [Result] The testing device met design requirements,the sweep angle was in
the range of —20°—20° with precision of 2. 5°,and the tilt angle was in the range of —10°—10° with preci-
sion of 1°. The factors affecting cutting rate and traction resistance were type, velocity,sweep angle,and tilt
angle in order. The optimal combination of notched disks was notch number 8, speed 4 km/h, sweep angle
5°,and tilt angle 4°, under which the average of passive notched disk stubble-cutting rate was 76. 5% and
the traction resistance was 3 714. 8 N. [Conclusion] Compared with the active disk,the notched disk stub-
ble-cutting rate was lower since the disc notches stubble-cutting performance was lower. But its simple
structure and small working resistance make it applicable for not covered or less covered land.
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Fig. 1 Overall structure of testing device

1. Depth limit wheel; 2. Frame;3. Sweep angle adjusting

component;4. Tilt angle adjusting component;5. Disc
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Fig. 2 Diagrammatical representation of

sweep and tilt angle
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Fig.3 Adjusting mechanism of tilt angle
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1. Shaped frame;2. Tilt angle adjusting hole;
3. Tilt angle adjusting bolt;4. Tilt angle adjusting slot;
5. Tilt angle adjusting board;6. Bearing;7. Flange;

8. Bearing cover;9. Notched disc;10. Set bolt for tilt angle;
11. Set bolt for bearing cover;12. Bearing locking piece;
13. Retainer bolt; 14. End caps;15. Set bolt for
end caps;16. Hinged bolt
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Fig. 4 Schematic diagram of tilt angle
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Fig. 5 Adjusting mechanism of sweep angle
1. Sweep hinge pin;2. Regulation seat;3. Retaining bolt;
4, Tilt regulation hole;5. Baroque framej;

6. Sweep regulation hole
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Fig. 6 Schematic diagram of sweep angle
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Table 1 Factors and levels for testing the operating performance of passive disc
KT A B C D
Levels (5] 4 7] s 7y AT/ (km « h™1) A/ i/ ()
) Disc type Forward speed Sweep angle Tilt angle
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Fig. 7 Different types of passive notched discs
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Table 2 Experimental conditions for the performance of disc
+ 3 Soil & FF Straw
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Soil properties a8 ’ ’ Average diameter a8 : Number of straw
content compactness content
1% + Loam 13 205 17.56 15.2 10
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Table 3 Test program and results analysis for the performance of disc
iR 5 [ & Experimental factor i858 Fr Experimental index
BV A —— c D WRAEHE/% EFIA/N
No. ﬁﬂ;’éiﬂ (km - hfl) fwfa /() ﬂ}ﬁﬁ/(o) Stgbble- Tr‘action
Disc types Speed Sweep angle Tilt angle cutting rate resistance
1 1 1 1 1 78.7 3929.7
2 1 2 2 2 82.7 4 236.2
3 1 3 3 3 76.3 4 126.6
4 2 1 2 3 71.4 3779.6
5 2 2 3 1 72.0 3735.5
6 2 3 1 2 75.0 3796.9
7 3 1 3 2 71.3 3 820.7
8 3 2 1 3 77.5 3 834.0
9 3 3 2 1 67.5 3891.2
Wt Y% i 22 Range 0.071 3 0.04 0.038 7 0.036
Stubble- 7K Optimal levels Ay B, Cy D,
cutting rate FWHZ Factors order A.B.C.D
=8| A /N % 2% Range 326. 86 94. 86 115.43 99. 14
Traction 7K Optimal levels A, B, C D,
resistance F KN £ Factors order A.C.D.B
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Fig. 8 High-speed photography of stubble-cutting
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Table 4 Variance analysis of orthogonal test
i b JERB gppgrm AEE g F il I 4 B
Index variance DEVSQ freedom Mean square F numbers F, Significance
A 3.09X103 2 1.55X10°3 31.63 Fo.05(2,2)=19.00 % % %
W% B 1.12X10°3 2 5.61X10* 11. 45 Fo. 10(2,2)=09.00 % %
Stubble- C 8.55X10* 2 4,27X10¢ 8.71 Fo.25(2,2)=3.00 *
cutting rate D 6.67 X107 2 3.33X107" 6. 80 Fo.25(2,2)=3.00 *
"2 Error 9.80X10° 2 4.90X10°°
A 5. 83X 10! 2 2.91x10" 47. 31 Fo.05(2,2)=19.00 * % %
Z8| A B 5.82X10° 2 2.91X103 4.73 Fo 25(2,2)=3.00 *
Traction C 6.85X10° 2 3.43X10° 5.58 Fo.25(2,2)=3.00 *
resistance D 5.01X10° 2 2.50X10° 4.07 Fo.25(2,2)=3.00 *
%2 Error 1.23X10° 2 6.15X10%
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