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Development of the Field Straw Chopper Based on
Virtual Design Technology

LV Xiao - lian

(Deparment of Electronics and Infomation, Chuzhou U niversity, Chuzhou 239000, China)

Absdtract: A type of strav chopperwas designed and studied Based on theoretical analysis, paraneter de-
sign of the overall structure of the strav chopper was accomplished with virtual design analysis oftvare——
UG On thisbasis the strength of the knife and dynamic balance of knife axiswere checked and tested with
Kinamatics and dynamics analysismodule of UG Through modal analysisof the knife axis, the critical angular
velocity was detemined The prototype field experiments showed that it can better meet the technical require-
ments of field operations, providing reference for design and research of strav choppers
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Fig 1 Modeling and assmbly of the field strav chopper Fig 2 Motion smulations of the field strav chopper
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Fig 4 Array of the knife blade
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Fig 5 Finite elanent analysis reaults of the knife blade
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Fig 6 Modal analysis reaults the knife - axis
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(2) 6 , 2 186 x10° Hz,
n =2 186 x10° x60 =13 116 r/min 1600 2100 r/min,
3
31
; 3
n, 1600 2 100 r/min; V,
133 178ml/s h, 6 10 am;
32
Lo ('), 1 2
; 1 2 3
1
Tah 1 Values of factorsand levels
n(A) /r- min’* v(B) /km- h'* h(D) /an
Level Rotational gpeed Foward eed Ground clearance
1 2100 40 6
2 1 800 54 8
3 1 600 6 4 10
2
Tab 2 Design and reault of orthogonal test
/mm /mm /m
TestNa A B c b Strav length Stubble height Throwing distance
1 1 1 1 1 85 <10 40
2 1 2 2 2 95 <10 4 2
3 1 3 3 3 11 5 <12 41
4 2 1 2 3 12 <13 34
5 2 2 3 1 125 <10’ 35
6 2 3 1 2 14 0 <13 34
7 3 1 3 2 16 5 <13’ 30
8 3 2 1 3 17. 5 <15 31
9 3 3 2 1 19 0 <14 29
: ; 3
, (H),F, =53 79>F,,, =16 26, i =19 8>F, =16 26,
R =9 2>F 5 =6 61, , A,D,B,
(L),F, =8368 >F,, =16 26, b =19 64 >F, o, =16 26,
i Fs =867 > Ky =16 26, , A;B;D,
(S),F. =949 43 >F,,, =16 26, ;s =170 3>F, o, =16 26,
i Fp =3 46 <F,, =6 61, . A;B, 3 ,

(H)

A:D;B,
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Tah 3 Varance analysis of orthogonal test

. SS df MS o .
V ariance Source Significant ~ Optimal level
(L) A 93 72 1 93 72 8 368 * ok A,B;D;
B 9 72 1 972 867 **
C
D Q 22 1 Q 22 19 64 *x
(Error) Q 056 5 0 0112
(Total) 103 722 8
(H) A 16 89 1 16 89 53 79 * o A.D;B,
B 2 89 1 2 89 92 *
Cc
D 6 22 1 6 22 19 8 >
(Error) 157 5 Q 314
(Total) 27. 556 8
(s) A 184 1 184 949 43 * A.B,
B Q 033 1 Q 033 170 3 **
C
D Q 006 7 1 Q 006 7 346 *
(Error) Q 009 69 5 Q0 001 938
(Total) 18889 8
* (P<Q05), *=* (P<Q 01) *means the difference is significant(P <Q 05); **
means the difference is very significant(P <Q 01).
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