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Design of 1JH-3.0 wide field straw chopper

HE Yi-chuan, WANG Xu-jian, CAO Si-lin, WANG Ji-liang” , WANG Min

(Machinery Equipment Research Institute, Xinjiang Academy of Agricultural and Reclamation Science, Shihezi 832000, China)

Abstract According to the problems, such as small working width and unstable working quality, of the existing straw
choppers,a new wide straw chopper was developed. The orthogonal test was designed for the evaluation of the factors
that influence the chopped straw length and stubble height. The results showed that the machine forward speed, the flail
knife shaft speed and ground clearance were very significant to the length of the straw chopped,and they were also very
significant to the stubble height. Of the three flail knife shaft speed had the greatest impact on stubble height. Official

evaluation testing indicated that the forward speed of the machines could be 6.9 km/h, cotton stalk crushing length was
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126.8 mm and stubble height was 76.3 mm,which could meet the standard requirements.
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1. Gear case;2. Suspension shelf; 3. Machine frame;
4. Transmission system;5. Flail knife shaft;
6. Flail knife; 7. Limit skateboard.
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Fig. 1 The structure of 1JH-3. 0 wide

field straw chopper
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Table 1 The main parameters of 1JH-3. 0 wide

field straw chopper

Parameter

Values

INE R SF (K X 58 X B /mm 1 350X 3 350X 1 050

Shape size(length X width X height)

T A8 5% /mm Work width 3000
H#HLFTE kg Total mass 1 300
By [A] B /mm Transport gap =280
IR EGHE/ X =80

Chopped length qualified rate

BA 4 75 JF /mm Stubble height <100
W2 /% Leakage cut rate <1.5
AfFE M/ % Reliability =90
it &3 77 /kW Matched power =55
Vel 3 B / (km/h) Operation speed >4~6
H: P23 /(hm? /h) Productivity 2.12
FRFEH #4 BE / mm <150

Cotton stalk crushing length
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1. Belt pulley;2. Flail knife pedestal;
3.Y flail knife;4. Flail knife shaft.
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Fig. 2 The structure of crushed parts
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1. Gimbal; 2. Gear case;3. Flail knife;4. Transmission shaft;

5. Flail knife shaft;6. Belt pulley.
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Fig. 3 The structure of transmission system

2.3 JIHMEBEIHERNHE

JIRN RS B AR D e 32 2 LY EIE 9 2k
MR AL E DA IERE R X 5. BRIk Z Sk ik
IV 2% I [ e B A X D) R B R LM RE 15, HAR K
[l e AT et TR B AL I 97 A7 R o X MR A 2 57 1) 3
PESUF . TELRG 75 JE 45 1 55 4% 5 T 1Y 52 W) Jis o 8 78
T Bl ¥ B4 D=530 mm,
2.4 FHTNEKEENHE

B TR o Xof D) A AR R e AR K )
FE LA B A7 A AR TR 52 ), AN [R) Rk U R 1 A
SRR NI VN (< F: SN NN O L7/ SRS R)]
T R AR G R s o (R R T HLES Y 45 2
Ty B 18 T, [ B W 75 0141 A0 Bt 185 o 5 ma AL L 1Y)

PEML R . B G o R A 38 488 X 0 31 5t L AL L 1) £
b 353 L B R AR B O E AR .

TGS BEDVRIE 77 TR 0 S5 AR A% B 3852 oy 30
m/s, BT IR TAER &, D) B3 0= (50~90)
m/s'", FECRIEYIE] B M AT T . 6 o (M BUE A
Bt &, B 0= (40~50) m/s,

2.5 JIHMEREMTE

RS/ YN W

am 00,
xD
A D Ry 1 5 H AR ms e S TS r/mins o
KBTI WA m/s, ¥ D=0.53 m,v = (40~50)
m/s fRAR (1) n=(1 441. 1~1 801. 7)r/min,
2.6 WMENHIIZBENTHE

XiF ¥ B MR R FF A B 38 L BIL 7R AR e L ) il %
B R A R SRR R TR B A — A Ak
B B AR RS FF R e 2Rk, R ZTHFETD
R il 1 LA = o () BB B 0 3 22 005 A AR A AT HE
L 3 A SE O R R T L Y R R D HE S 4% R —
A (0. 23~0.40) A /em !,
N
L
K :C I HEFN % B i/ ems N 2 JE T8 6
Fs L LR B AR 08 98 . cm. B L =300 cm, N=
88 FEARK(2)1F C~0.29 J/cm. i RIITZERK .

3 KRS5ERSM

3.1 RBEEREKE

Shy A R R TR AR DD R RE A B A e E Y 4% P
B LA AR B0 8 i b R 0 19 O &L X 1T H-
3. 0 Y B W A6l A1 A5 A ik B BLAE A7 1E 32 35 o i % AL
HAY AT A JE TR E B e Al gt C ik
BN REATIRE, WEKRFRILE 2. #% LB IE
SR E R AT IR R HE A 3.

v @)

C= (2

x2 EEFBETHEIAVNELZIRLBERRKTE

Table 2 Factors and levels of the experiment for wide field straw chopper

% Factors

If\js ALHLR T EEE / (km/h) B. B J) i 8/ (r/ min) C. 25 Hl ] B/ mm
Operation speed Flail knife rotating speed Ground clearance

1 6 1750 80

2 7 1 600 60

3 8 1450 100
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Table 3 Test arrangement for wide field straw chopper

A & /K Factor levels

roA o
Tez\i%:ber AL HLUR Rt/ (km /b)) B L Tl e 3/ (r/ mind C., %5 [A] B/ mm
Operation speed Flail knife rotating speed Ground clearance

1 1(6) 1(1 750) 1(80)

2 1(6) 2(1 600) 2(60)

3 1(6) 3(1 450) 3(100)

4 2(7) 1(1 750) 3(100)

5 2(7) 2(1 600) 1(80)

6 2(7) 3(1 450) 2(60)

7 3(8) 1(1 750) 2(60)

8 3(8) 2(1 600) 3(100)

9 3(8) 3(1 450) 1(80)

AR B A B LC 45 B 3 K-F 2

were km/h.r/min and mm. The same below.

3.2 RRERSHH

1) S bR AEL » B0 4359024 s km/h r/min il mm, T %[A .

Note: The data in brackets refer to the actual value for each factor level, A.B.C factors corresponding units
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Table 4 Test results of the wide field straw chopper
RIG5 K & /K Factor levels R 45 R Test results
Test  AWLERTHEEE/(km/h) B, BIIHEEHE/ (r/min)  C, B A B/ mm  FEAFHKE/mm B2 /mm
number Operation speed Flail knife rotating speed Ground clearance Stalk crushing length Stubble height
1 1(6) 1(1 750) 1(80) 160. 0 79.0
2 1(6) 2(1 600) 2(60) 158.5 78.5
3 1(6) 3(1 450) 3(100) 167.5 88.0
4 2(7) 1(1 750) 3(100) 152.0 82.0
5 2(7) 2(1 600) 1(80) 161.5 78.0
6 2(7) 3(1 450) 2(60) 155.0 86.5
7 3(8) 1(1 750) 2(60) 132.0 82.5
8 3(8) 2(1 600) 3(100) 139.0 85.0
9 3(8) 3(1 450) 1(80) 146.0 89.5
T 486.0/245.5 444,0/243.5 467.5/246.5 T=1371.5/749
T, 468.5/246.5 459.0/241.5 445,.5/247.5 Q=210 050.75/62479
T 417.0/257.0 468.5/264.0 458.5/255.0 SS; =1 049. 39/145. 55
T 162.00/81. 83 148.00/81. 17 155.83/82. 17
T, 156.17/82.17 153.00/80. 50 148.50/82. 50
T 139.00/85. 67 156.17/88. 00 152. 83/85. 00
R 23.00/3.83 8.17/7.50 7.33/2.83
SS, 857.72/27.05 101.72/103. 39 81.56/14. 39

W Ty Ty Ty 53 BRI As JBi JCi /KB N A i=1,2,3; T1 . To T3 43 SIX R A; B; .G
R & HEFE KW 2T I ML Fm AB.C: T RIA 9 MR Z AL Q AT 9 AR5 Z M SSt A i

KB N, i=

1,2,3. R AR 2;:SS;

Note: Ty, T2, T; respectively corresponding to the group sum of A;, B;, C; factor levels,and i =1, 2, 3. Ti.T)

22T J7 AL

LTS respectively

corresponding to the group average of A;,B;,C; factor levels,and i=1,2,3. R refers to range,SS; refers to the sum of squares

for each factor level,and j=A,B,C. T refers to all nine test value sum,and Q refers to the square of all nine test values sum,

and SSt refers to the sum of squares for total.
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Table 5 Results of variance analysis

B HE AR 75 5 IR AT F i B ¥yo7 ¥or e B E
Test indexes Source of variance Sum of squares Degree of freedom Mean square F Significance
LEEARCIES AL HUEAT#E 3/ (km/h) 857. 72 2 428. 86 102. 25 *x
KJE/mm Operation speed
Stalk crushing B, i 77 i % i/ (r/min) 101.72 2 50. 86 12.13 *
length Flail knife rotating speed
C, B b [ B/ mm 81.56 2 40.78 9.72 x
Ground clearance
%7 Error 8.39 2 4.19
Bl Sum 1 049. 39 8
e B/ mm AL HURRT#EE B/ (km/h) 27.05 2 13.53 37.46 xx
Stubble height Operation speed
B, A% 3 / (r/min) 103. 39 2 51. 69 143. 15 *x
Flail knife rotating speed
C., 85 b [H] B/ mm 14. 39 2 7.19 19.92 xx
Ground clearance
=% Error 0.72 2 0. 36
SR Sum 145.55 8
T BARWMBE . x FRBEF0.0(2.2)=9.0,F) ¢;(2,2)=19.0,
Note: *% represent very significant, * represent significant. And Fy_ g0 (2,2) =9. 0, Fo. 45 (2.,2)=19. 0.
X TR IR BE T FAa>Fo 0 (2,2) = 0.05 F AB.C #tl 2. RIHLH A 35 8 )

19.0,Fy Fe 8 >F, 4, (2,2)=9.0,H it A #£ @ %
PEIKSF0.05 Bk 2. B 5 C 78 B F Pk F 0. 10
R RUHILEL A R R FE D) R K B R A
P D Bl e SR B b () B X R T U AR R B S )
LT LS R AL LA RO A A U)K R R
=R y ABC, X FHetr M HEmEH T Fa,
Fy Fe ¥1>F, 45 (2,2)=19. 0, Kt 7E B 35 17K F
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Fig. 4

The influence of factors to straw chopped length
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Table 6

The influence of factors to stubble height
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Machine performance test report of 1JH-3. 0 wide field straw chopper

ez i H
Check item

Ve # E / (km/h) Operation speed

YIRE K A& %/ % Chopped length qualified rate
FEFF R B K B /mm Cotton stalk crushing length
5% 7t % i /mm Stubble height

Y% % /% Leakage cut rate

iz i [ B /mm Transport gap
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Technical requirements Check result

=4~6 6.9
=80 80.9
<150 126. 8
<100 76.3
<1.5 0
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