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Abstract

A test-bed was designed for cutting and rubbing straw, an experiment was carried out by cutting and
rubbing corn straws with 75% moisture content. By means of orthogonal experimental analysis, the best
parameters of this device were as follows: the spindle speed of 1 000 r/min, multiple saw cutting blade,

three hammers and feeding speed of 0. 88 m/s. The result shows that when cutting and rubbing corn straw

with 75% moisture content, the breaking rate is higher than 96% .

Key words

518

W FE A W], 22 D) TR B S 42 Ak BRSO RS AT, 18
T 7 R, D BEAG, IR I AT B R B, IR e
D AR R R R U R R N T
AT PRI THLARA 5 3 2 i 98 5 o

ASCH A AAT SO RS AT BT SR g i 65, D
JITIIEAR PR GH JEE B R J3a R 3= Al e O A% 4
X ORFEFFHEAT FR 2 U, DABIE S A [] 2 0 % %
HEE A ERE MR

1 ABafMERE

1.1 IT{EFEE
WE 1 s e UL R & A g iR
B E TRPEAEE R E | DR IR

YR A8 2012 -07 —07 {613l [ 447 : 2012 - 08 — 06
o BUARAR M ™ Ml B AR 1R 7R 8 B BT 4 BT Bh T H (CARS - 35)

Straw, Cutting, Rubbing equipment, Orthogonal experiment, Optimal design

= R Sl AL AN A R Sl AL AL, AT 4R R RS AT ER DDA
A, JeIFJE T AL, 2 3R R, BT R R
HAE SN, 2 A SRR Bas IR . Yok A 3
RORR Bz R, 2 B P RARBAFEE, 21 iF
PR BN 4R 02 ), R B R . B
AL ) 7 2 Al e ok, e o S AN [ A5 3l L Y
7 58 AR A T, T MRS 3 el R HL S LS
AL, T D3 i oA MRS  R PR
1.2 JUENREREE

REFFOU D) SR P2 1 0 2 B (1 2) 3 22 o F2 %l L 3
DI AR BT iR R R R L R S A A
TR LR, B ) e AR b 2T 3 Ll T MRk
AZSEEJFE St AT VIR, B A e o i 4 2
T3l 70 E A A R = 8] 36 3 A A A Al
ZI A 3 AR AR T se AL 2 AT A A, S

EER N 2ty WA, EEMNF AR ST , E-mail: yh(1984828@ 163. com
BWAESE : TN, 82, A 00, 32 FHE ROV AL 5T , E-mail: wde@ cau. edu. cn



154 gk Bl ¥

2012 4

[o%]

B C—
)

BL o BD) R 2 HLA 0 & T R

Fig. 1  Cutting and rubbing test-bed
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Fig.2  Cutting and rubbing device
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Fig.3 Sketch of cutting blade with convex edge
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Fig.4 Different shape of cutting blades
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Tab.1 Factor level (4) @Z#fﬁ
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1 et 0.59 I 800 U A B B R A
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S, =L x100% (5)
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Tab.2 Results of orthogonal experiment and range analysis

U | 5 0 4l AR /N A 7 T B A= 7 L STES
Y, /kg-h ™! Y,/kg+ (kW-h) = Y/ %
1 1 1 1 1 275. 10 55. 89 85.37
2 1 2 2 2 406. 80 55.84 89. 62
3 1 3 3 3 371. 69 36. 86 92.53
4 2 1 2 3 342.18 39.32 89.53
5 2 2 3 1 348.58 74.96 92.87
6 2 3 1 2 468. 67 49.99 94. 04
7 3 1 3 2 495. 65 62. 68 97. 00
8 3 2 1 3 509. 94 59.90 90.78
9 3 3 2 1 434.33 73.39 86. 65
Yy, 351.20 370.98 417.90 352.67
Yy, 386. 47 421.77 394. 44 457. 04
Yy, 479.97 424.90 405. 31 407.94
Ry; 128. 78 53.92 23.46 104. 37
7KK A5 B ¢ D,
FRHEE A>D>B>C
Yy 49.53 52.63 55.26 68. 08
Yy, 54.76 63.57 56. 18 56.17
Yy, 65.32 53.41 58.17 45.36
Ry, 15.79 10. 94 2.91 22.72
P K- Ay B, Cs D,
FWHEE D>A>B>C
Y 89.17 90. 63 90. 06 88.30
Yi, 92.15 91. 09 88. 60 93.56
Y 91. 48 91.07 94.13 90. 95
Ry, 2.97 0. 46 5.53 5.26
K- A, B, Cs D,
FRAZE C>D>A>B
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Tab.3 Analysis of variance for orthogonal experiment

EiFa K IR 05 A F ¥ o518 F 2
BIERR 48 425.797 6 8 070. 966 19. 506 0. 050
1482 663. 405 1 1482 663. 405 3583.401 0. 001
TV R 26 569. 735 2 13 284. 867 32.108 0. 030
N3 5497.423 2 2748.711 6. 643 0.131
4l TAE /NI A 7 28 -
ERL 16 358. 639 2 8179.319 19.768 0.048
i 827.517 2 413.759
Bt 1531916.719 9
& 1E Bt 49 253.314 8
BIERT 1386.619 6 231.103 34,923 0.028
28 767. 552 1 28 767.552 4347.237 0. 001
TV IR 388. 402 2 194. 201 29.347 0.033
N3 223.314 2 111. 657 16.873 0. 056
T B A )
EXi 3 774.903 2 387. 451 58.550 0.017
B2 13.235 2 6.617
Mt 30 167. 406 9
& 1E Bt 1.399. 854 8
& IR 105. 369 6 17. 561 87.279 0.011
74 418. 021 1 74 418. 021 369 850. 457 0. 001
TV R 14. 595 2 7.297 36. 268 0. 027
il s 41. 450 2 20.725 103. 001 0.010
[IGIES ]
R 49.324 2 24. 662 122. 568 0. 008
R 2% 0. 402 2 0.201
Bt 74 523.793 9
B IE S 105. 771 8
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Tab.4 Confidence interval of performance index

Eitan i S A X ]
4 TAE/NR A= % kg h ™! 53113 65.22 465.91 ~596. 35
THRM A=/ kg- (kW-h) ©' 76.87  8.25  68.62 ~85.12
W 2/ % 97.97  1.44  96.53 ~99.41
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