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Abstract

Principle of double helix mechanismwas analyzed. Through orthogonal tests, the prominent elements
were defined. Though regression tests, the optimization parameters of prominent elements were calculated
as below: helix-dragon rotating speed of 319 r/min, distance between up and down helix dragons of

575 mm, distance between helix top and cutting knife of 10 mm, lift angle of helix dragon of 30°. And

the transporting index reached to 89. 8, which could meet the demand of transporting long-straws.
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Fig. 1 Structure of cutting table
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Tab.1 Orthogonal experimental factors and levels KM D>C>B>A , ﬁﬁl}%ﬁéﬁ%ﬁ :A,B,C,D,
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Tab.2 Orthogonal experimental results
e 1 2 3 4 5 6 7 8 9
Wik A E 72.070 66. 736 68. 194 42.220 70. 208 85. 625 73.541 77. 847 69. 236
i 55 10 11 12 13 14 15 16 17 18
R e A 64.374 75.902 84.583 56. 180 86.597 88. 541 71.527 80. 833 59. 583
R 19 20 21 22 23 24 25 26 27
kG A 76. 875 31.250 73.958 81. 666 82.707 83.194 81.388 90. 764 77. 430
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Tab.3 Sample range of orthogonal experiments
% A B AxB C AxC BxC D AxD BxD CxD ZEE PRy
K, 69.52 68.22 74.06 76.43 68. 87 69. 47 80.01 73.92 73.92 69. 88
X2 £k DCBA
K, 74.24 75.22 74.72 65.79 73. 65 71.27 62.24 74. 64 74. 64 75.87
K, 75.47 75.79 70. 45 77.01 76.70 78. 48 76.97 70. 67 70. 67 73.47
BIRHE A3B;C,D,
W2 R 5.95 7.58 4.27 11.22 7.83 9.01 17.77 3.97 3.97 5.99
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Tab.5 Regression experiments results
U2 2 B84 /1 - min 200 240 280 320 350 380 400
3% M % % 77.43 81.18 86.944 89. 304 85.554 83.75 84. 652

R6 LTHRMEFREHESRRSE

Tab.6 Distance experiments results

C/mm 500 540 580 620 660 700

Wik ZEAIES  78.75 81.596 85.485 90.416 83.819 77.916
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Fig.3 Distance effects on transporting
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Tab.7 Test experiments results

P ) 1 2 3 4 5
MRSy 91.804  88.402  89.374  87.916  91.318
Y
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