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Fig. 1  Structure diagram of picking peanut roller used
spiral knife removing membrane
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Fig.2  Angle arrangement of spiral blade
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Fig.3 Stress nephogram of plane blade when
ais 0°, 30°, 45°
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Tab.1 Experimental factors and levels

- T R H n/ i) g 8/ T1 B fii F
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Tab.2 Orthogonal experiment

Ry X, X, X, Y./ %
1 1 1 1 92.0
2 1 1 -1 95.9
3 1 -1 1 90. 3
4 1 -1 -1 96. 6
5 -1 1 1 91.2
6 -1 1 -1 93.5
7 -1 -1 1 90. 1
8 -1 -1 -1 94.3
9 r 0 0 96.7
10 -r 0 0 90.3
11 0 r 0 9.5
12 0 -r 0 92.8
13 0 0 r 89.3
14 0 0 —r 95.7
15 0 0 0 95. 1
16 0 0 0 92. 4
17 0 0 0 93.3
18 0 0 0 92.8
19 0 0 0 92.1
20 0 0 0 91.8
21 0 0 0 94.5
22 0 0 0 93.5
23 0 0 0 91.7
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Tab.3 Analysis of variance

b3 - J5 A i Y75 F it

a1 JH 0.2032 5 0.040 6

T4 0.0126 17 7.41 x10°* F, =54.83

PR 0.001 2 8 1.5x107%  Fy=3.44

FiYes 0.0114 9 1.27 x107?

SR 0.2158 22

= Fyos(1,8) =3.32,F,,(5,17) =2.22,F;,(9,8) =5.91
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Tab.4 Regression coefficient and significance

test of response surface analysis

mPER EVEERA i % F
g e 0.931 19. 946 1980.2
X, 0.15 0.031 206.7
X, 0. 007 6.3 x10°* 4.2
X5 -0.23 0.0713 47.5
X, X, 0. 008 75 6.125 x10 ~° 0. 408
X, X, -0.25 0.0925 61.7
X, X, 0. 005 2.15%x10°* 1.43
X3 0.004 2.4x1073 16
X2 -0.008 2 1.05 x 10 ~* 0.71
X3 -0.11 0. 007 4.67
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Fig.4 3-D response surface of breaking rate with

clearance § and picking peanut roller speed
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Fig.5 3-D response surface of breaking rate with

clearance § and blade angle
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Design and Experiment of Film Removing and Peanut
Picking Device for Half-feeding Harvester

Xu Jikang Yang Ranbing Li Ruichuan Shang Shuqi
(College of Mechanical and Electrical Engineering, Qingdao Agricultural University, Qingdao 266109, China)

Abstract; For the problem of the picking roller of present half-feeding peanut harvester was easily
wrapped in plastic membrane, a kind of peanut removing device used spiral knife was designed. The
structure optimization and experiment analysis were also carried out. The helical blade was modeled based
on UG software. The best arrangement of the blade was confirmed by stress nephogram. Through the
analysis of experimental data and processing, the best structure and operating parameters of the proposed
device were got; the clearance was 5.3 mm, speed of picking roller was 326 r/min, and arranging blade
angle was 43°. After optimizing, the breaking membrane rate value reached to 95. 66% .

Key words: Peanut harvester Half-feeding Peanut picking roller Film removing device



