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Experiment on Cutting Mechanical Property of Single Super Rice Stalk
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Abstract

A pendulum impact cutting test-rig and a cutting force measurement system composed of a cantilever
weigh sensor and a high speed analog acquisition card were developed. Then cutting mechanical property
experiments of super rice stalk were carried out. According to the measuring cutting force, the cutting
power consumption of different super rice stalk were calculated, and the influence of cutting speed,
cutting position and parting cutter on the cutting force and consumption were analyzed. The results
indicated slight decreasing tendency of cutting force with the increasing of cutting position. The peak
cutting force and the cutting power consumption nearly linear increased with the increasing of cutting
sectional area, but both decreased gradually with the increasing of cutting speed. The peak cutting force
of different single super rice stalks could reach 24 ~32 N.
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Fig. 1  Schematic plain of pendulum impact cutting test-rig
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Fig.2 Measurement result of cutting force
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Tab.1 Measurement results of peak cutting force of different single rice stalks
IR RbAS HFE 10 FHFR 413 BT 6145
/mm - VI S /N i v 22 -2 W fE L) ) 3 /N T v 22 S E Y1 E I3 /N T v 22
50 25.78 2.45 25.48 3.82 28.42 3.82
100 25.97 4.12 24.89 2.25 27.93 3.33
150 24.99 2.94 25.97 4.02 27. 44 4.12
200 25.87 3.23 25.48 3.53 28.03 2.74
250 25.58 4.39 24.01 2.74 27.97 3.72
300 24.79 3.72 24.59 3.43 27. 44 5.00
LA BFg 661 HTE 662 O 671
/mm T DI 1 /N i 22 W (E V)R /N T 2 S DI 1 /N s o 2
50 29. 89 4.61 31.06 3.04 30. 87 3.72
100 28.32 3.92 29.99 2.16 31.26 3.43
150 29.01 3.92 30. 67 2.35 29.69 5.00
200 27.73 3.53 28.32 4. 19 31.36 5.10
250 29.01 4.51 27.93 4.70 31.07 2.65
300 27. 64 2.65 28. 81 3.23 29.40 3.92
2 =
E &
m R
&
10 20 30 40 50 60 70 10 20 30 50 60 70

Fig.3 Effect of cutting sectional area on peak cutting force
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Tab.2  Measurement results of peak cutting force and power consumption of different single rice stalks

PR TR AT %] 3 /N mm 2

F Ay A H) I FE/ m] - mm 2

o
A A M Tl e A M Tl b2
AH RS 10 1.21 0.58 0.78 0.18 4. 45 1.76 2. 64 0.52
AHFG 413 1.43 0. 80 1.01 0.24 5.17 2.51 3.42 0.72
H G 6145 1.27 0. 65 0.82 0.15 4. 67 1.97 2.78 0. 60
E R 661 1.36 0.77 0.96 0.12 4.96 2.38 3.25 0.49
AH G 662 1.53 0.92 1.18 0.21 5.61 2.83 4.00 0.62
E G 671 1.55 0.87 1.12 0.19 5.70 2. 64 3.80 0.58




5 10 9]

B A B AT O ) M R R 75

3.4 YIREE BN
ZEATO) R ST FE T B2 ok TR AU E A S0
N PN RY R B RN A RS Y i
JI 77 A I D AR ZE T )2 v i A% 3 R g, T 2
JELRE K Tt B FE /0N, PR O B0 R T R ) R A T U
ANT L UIEEE v FE 1 ~2 m/s B BERS 6145 W fE
IE ) F, et & a8 S fras . vl LA, B
& o T, F, A BN B IR AR 2 B R A2 6
Fo YUIE R BN YT g8 3R R 25 )
) EE BRI, )R S N R N g, o =
1.5m/s fM12m/s BF,F, tv=1m/s I FEBWE/NT

25 13.7% F1122.9%
40

35

3

VAN ST F imax /N
(=1

2075 100 125 150 175 200 225
DIHIH % v /mes™!
BSOS WU 7 0 R £

Fig.5 Effect of cutting speed on peak cutting force
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Tab.3 Effect of cutter on the cutting power consumption

Y B A7 T B ) D #E/m] - mm 77
o YIFEWE /N 5]/ %
/m:s P 21 A6 70 X 71
1.0 3.56 2.79 27.6
1.5 2.78 2.15 29.9
2.0 2.31 1.72 34.3
4 g
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