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System diagram of cutting test bench
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Fig.2 Mechanical schematic of cutting test bench
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Tab.1 Main technical parameters of cutting test bench
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Fig.3 Structure of cutting machine
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Fig. 6 Comparison chart of interference output
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Tab.2 Moisture content of wheat straw
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Fig.7 Flow chart of main program
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Tab.3 Results of orthogonal test
ESES
P TR e T RGE |
A . 3 JyWe{E/N
A/(mes~")  B/(°) C/mm D
1 0.6(1) 0(1) 0.8(1) 1(1) 49.2
2 0.6(1) 15(2) 1.0(2) 2(2) 52.1
3 0.6(1) 20(3) 1.2(3) 3(3) 55.2
4 0.6(1) 25(4) 1.4(4) 4(4) 64.7
5 0.8(2) 0(1) 1.0(2) 3(3) 56.5
6 0.8(2) 15(2) 0.8(1) 4(4) 60.3
7 0.8(2) 20(3) 1.4(4) 1(1) 47.7
8 0.8(2) 25(4) 1.2(3) 2(2) 50.8
9 1.2(3) 0(1) 1.2(3) 4(4) 61.7
10 1.2(3) 15(2) 1.4(4) 3(3) 53.8
11 1.2(3) 20(3) 0.8(1) 2(2) 44.6
12 1.2(3) 25(4) 1.0(2) 1(1) 40.7
13 1.4(4) 0(1) 1.4(4) 2(2) 46.9
14 1.4(4) 15(2) 1.2(3) 1(1) 40. 1
15 1.4(4) 20(3) 1.0(2) 4(4) 52.8
16 1.4(4) 25(4) 0.8(1) 3(3) 44.9
R 7.075 1. 650 2.525 11.925 2 =882.0
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Tab.4 Results of orthogonal F-distribution test
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Fig. 8 Effect of blade pitch on cutting performance

IR 2 SRR W B D)) R R RRAR, N
FEUIH )38 R e VD& A vh g LS i /N 22 R AT 2 31
JRyERAR T IG OR AT A A 4 UK 1T AS 2 e DI T, HL
TR 6] A BE A 15 O, S Bou) ) O AT E ZhAE RS
DI o a5 2 D) S e, A U N R
T 8 42 138 72 FE I ) /)N, 7 s D0 3 3 e AR /), 1)

60

551

50

PIE 7 WEA/N

45+

40

04 08 12 6
PIRAEE /(me-s™)
&9 DR E 1 BE 15

Fig.9 Effect of cutting speed on cutting performance
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Tab.5 Peak value of average cutting force on

different cutting position N
_— A
2 3 4
1 47.2 50.8 56.4 62.3
2 45.6 49.9 56.2 61.5
3 44.8 46.7 52.4 59.2
4 43.2 46.9 51.3 58.1

2.4 RBERGENN

TE 52 P /N 22 15 AT U0 0 5k A v, 070 1) e e — T
HEL SR X UIF TR AY) E R RE AR AR,
Wit D705 o JBE K, /N2 R AT U0 ) g e {2 R AR



)

BEImpR 45 /N ZZREATAE R TR & 85 105

DI e P2 o, 25 5 18 AR S B 45 R 5 52 P V) )
iR D) EN O 1.2 ~ 1.4 m/s, 350 15 45
A /NERAT T 2 B drfl B 4028 4e, IF A 2492
PR AFAEAS ) SR Y 22 57, 3l i 1E A8 g R W, 24 1)
g UM AR 15° ~20°0F , V)RR 4, FIAE B 5, i
H5F ANERSAT R R, 223 I EIPERE N &,
DI fe oA £ 15° ~25° Z [ IX K 45 A5 4 B, ; 4 [H]
B3 R, 2 i V) AR AN ST 7 AR R, B YT 25
U1 R YD E R RE 5 &, U1 R B N
U mm GRIG A58 N C, 5 T PR/ RS AT ORI S #E
HLLEE 3 1 O T EYEA MR IR AR £ R e
D, F il B 4545

3 Hig

(1) R b A AT 9K S B, BE3T T/ 22 il AF

R AFEAR G o % G 2 /DN E R AT OIE R
IR 2K, BT E Y 0 ~ 1.8 m/s, VIR 20 0 ~
1.6 m/s, /N REAT 5 J1 R A1 XA EAE 0° ~ 30° 7 [H]
WRTIE 3 71 R 5 5E 71 R [l BEAE 0.8 ~ 3 mm i Hl N
[

(2) DIHHA S 5 R 1 32 {2 STM32 4k B 65 11
NGRS, TSEBL ARG B SR, 6 SD R A7
filf Kot , 42 5 DU 5 00U AE A A0 B iR
B BA R ERETE R AL B

(3) XU g 5 2 AT 1B A B, 70 B i i )
FIVEBE 9 F A AR DI E D))
i 16 B RIET) ) 08 A, £ 45 1E S 5 45 R A S B b
G AR AT LA DL R ) R R /N A A
FOTFITERE R R ) 2 2L N3, M AL B, €, D, 9 B4R
Heo

& % x #t

E L E ., WA, . IR R IR A VSR8 (). A BUMEEA , 2011, 42(HETI 1) ; 162 - 167,
Song Zhanhua,Xiao Jing,Zhang Shifu, et al. Design and experiment on crank-connecting rod cotton stalk cutting test bench|[]J].

Transactions of the Chinese Society for Agricultural Machinery,2011,42( Supp.1) :162 —167. (in Chinese)
JEAL, ZEREET, tRor e, AR BZERUIENRR A RIS ()] RAERFST, 2009,31(12) 1141 - 143,

Journal of Agricultural
3R ZEAT I H) 7w PR R R [T ] Rl TR 2A4R, 2009, 25(6) 1141 - 144.

Wu Mingliang, Guan Chunyun, Tang Chuzhou, et al. Experiments on influencing factors of cutting force of rape stem [ J].

Luo Haifeng, Tang Chuzhou, Zou Dongsheng,et al. Experiment on reciprocating cutting of Eulaliopsis binata stem[ J]. Transactions

Mello R C. Effect of blade shape and speed on cutting forces for sugar cane[ J]. Acta Scientiarum-Agronomy, 2005, 27(4) : 661 —665.

Xia Ping,Yin Song,Chen Liqing,et al. Numerical simulation of cutting pattern of a reciprocating cutter[ J]. Transactions of the

Chen Cheng, Yu Guosheng. Effect of sliding cutting angle of bush reciprocating cutter on bush[ J]. Journal of Beijing Forestry

Li Yaoming, Qin Tongdi,Chen Jin,et al. Experiments and analysis on mechanical property of corn stalk reciprocating cutting[ J].

Zhao Zhan,Li Yaoming,Xu Lizhang,et al. Experiment on cutting mechanical property of single super rice stalk[ J]. Transactions of

Kibide, HUETE, KwibhE, & SRS TR RIS a7 SR (1], A&l TR, 2012, 28(16) : 17 -22.

Song Zhanhua, Tian Fuyang, Zhang Shifu, et al. Simulation and experiment of reciprocating cutter dynamics of cotton stalk

Liu Qingting, Ou Yinggang, Qing Shangle, et al. Cutting force test of sugar cane stalk [ J]. Transactions of the CSAE,2007,

Liu Qingting, Ou Yinggang, Qing Shangle, et al. Study progress on mechanics properties of crop stalks[ J]. Transactions of the

2
Tang Zhong, Li Yaoming, Xu Lizhang, et al. The design and test of single stem cutting test-bed [ J].
Mechanization Research,2009,31(12) :141 - 143. (in Chinese)
3 R, BEE, BREW, %
Transactions of the CSAE,2009,25(6) :141 — 144. (in Chinese)
4 BgWE, GREE ARAEF. AR ERAEE XU ENIRR O [T]. £l TR ,2012,28(2) ;13 - 17.
of the CSAE,2012,28(2)13 —=17. (in Chinese)
5
6 E ML EN, BRECID, . WORMUARAT B XU E g8 U0 B R B E AL S g5 B LT ] A0l HUAR 24,2007 ,38(3) : 65 - 68.
Chinese Society for Agricultural Machinery,2007,38(3) :65 —68. (in Chinese)
7 BRI, ATERE. R R D) AR O A e R DI EI A s [T ] b s MOl R AR, 2011, 33(2) ;115 - 119.
University ,2011,33(2) :115 - 119. (in Chinese)
8 MBI, FEILE, PRk, & FOKREFELIH AR RE S50 ]. £l TR, 2011, 27(1) : 160 - 164.
Transactions of the CSAE,2011,27(1) :160 - 164. (in Chinese)
9 BEE, AR, R E. B ZEFIIE e se i [ )] RO AL AR, 2010, 41(10) :72 -75.
the Chinese Society for Agricultural Machinery,2010,41(10) ;72 =75. (in Chinese)
10
underno-load[ J|. Transactions of the CSAE, 2012, 28(16): 17 —=22. (in Chinese)
11 XIpREE, KHR, WA, % HEEEFRNRRT]. Rl TR, 2007, 23(7) : 90 -94.
23(7): 90 - 94. (in Chinese)
12 XIPREE, XHWI, W FIR, % REYZEFF R mre e [T]. R AL =4, 2007, 38(7) : 172 - 176.
Chinese Society for Agricultural Machinery, 2007, 38(7): 172 - 176. (in Chinese)
13

R, gk, ZERA, F. HEERBFELWEIRE AT LU= R, 2013, 44 (37 2) .32 - 36.



106

Ko BLOW % MR 2014 4

14
15
16
17

Jiang Tao, Hou Jialin, Li Tianhua, et al. Field reciprocating cutting test bench for corn stalks[ J]. Transactions of the Chinese
Society for Agricultural Machinery, 2013, 44 ( Supp.2) :32 =36. (in Chinese)

227 T MDK 1 STM32 40 BE% I & W FH LM ] b a0 - b5t i 2 il K K 2 th ik, 2008.

AR, EORRE. BT ARM7 19 SD RS ERTELIR RERE TN A [T]. BT 5 AN ,2009(7) :38 -41.
TKRBEW. R HUE L R TR R (M. b s s A RHIE At A, 2011

TKRER, BRInbk, BRETIR, S5, (EHECRAEY A U A SRR [ T]. Aol TR %R, 2011, 27(5) : 131 -135.

Zhang Hui,Hou Jialin, Lang Xuqiang, et al. Design and experiment of portable shear tester for crop stalks [ J|. Transactions of the

CSAE, 2011, 27(5) :131 - 135. (in Chinese)

Design and Experiment of Wheat Straw Cutting
Reciprocating Test Bench

Hou Jialin Jiang Tao Wu Yanqiang Liu Lin Lii Zhaoqin  Yang Qiyong
(Mechanical and Electronic Engineering College, Shandong Agricultural University, Taian 271018, China)

Abstract; In order to analyze the cutting performance of wheat straw, reciprocating cutting test bench for
simulating the cutting process of wheat straw in laboratory was designed. The designed test bench was
composed of body frame, chopped header, crank connecting link, AC motor and etc. The forward speed
was 0 ~ 1.8 m/s, cutting speed was 0 ~1. 6 m/s, cutting angle was 0 ~30°, and adjustable blade gap
was in the range of 0. 8 ~3 mm. The paper mainly focused on the working performance of test bench and
cutting performance for wheat straw. Orthogonal test with four factors and four levels and single factor test
was carried out. The results showed that: with the range R, the order of factors affected the cutting
performance could be determined as: cutting position, cutting speed, blade gap and cutting angle. With
a given experimental factors and levels, the optimum combination of parameters were: cutting speed of
1.4 m/s, cutting angle of 20°, blade gap of lmm and cutting position of the third section of wheat straw.

Key words: Wheat straw Cutting Reciprocating Test bench



