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Abstract

Structure and moving trajectory of reel device which was the key parts of silage harvest machine
mower table were analyzed. Guide rail curves of reel device were optimized by using computer aided
design software. The tooth shape trajectory was simulated to fit the silage harvester to operate. The wheel

speed ratio interval for the silage harvester to work normally was (0.78, o ). It could provide theoretical

o 42 % WT

reference, improve the working efficiency and enhance the performance of silage harvester.
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Fig. 1  Structure schematic
of mower table
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Fig.2  Structure schematic

of reel wheel
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Fig.3 Transmission structure of reel wheel
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t=[0:pi/12:2 = pi];

% W b TR0 ORI Y SRR (B

r=[293,294,314,348,393,423 433,439,447,
441,439,439 ,439,439 ,439,439,439 ,434 ,416,393,
373, 356,333,310,293 7 ;

%o T FH NS IV Y BR A2 (B

polar(t,r,'k");

% ] {1 T B A (R it 26

hold on

% VR ORFr

p = csape(t,r, periodic’) ;

Yo M I = YA 4% 47 E PR KL

p. coefs

% TANFEAR R I 2 W R AL

t1 =0:0.01;2 = pi;

% 7= —A 0 B 2a (4T ), B0 R
0.01

rl =ppval(p,tl);

% p FEATE 11 1Y BRER(E

x =rl % cos(tl);

P 5, (11, rl) X I A AL AR A

y=rl #sin(tl) ;

% g5, (11, 1) XA AL BR A
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plot(x,y,’k");
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Tab.1 Fitting equation coefficients

V=2 a b c d t
1 -5.85 153.76 —-36.03 293 [0, w/12]
2 -86.54  149.17 43.27 294 [w/12, 7/6]
3 73.36 81.20 103.58 314 [w/6, w/4]

4 -374.09  138.82 161.18 348 [w/4, w/3]

5 -26.00 -154.99 156.95 393 [w/3, 5m/12]

6 199.45 -175.41 70.45 423 [5w/12, w/2]
7 119.90  -18.77 19.61 433 [@w/2, Tm/12]
8 -344.65 75. 40 34.44 439 [Tw/12, 27/3)
9 367.00 -195.29 3.05 447  [2w/3, 3m/4]
10 -120.22 92.96  -23.74 441  [3m/4, 5m/6]
11 2.40 ~1.46 0.22 439  [5m/6, 11m/12]
12 -0.83 0.42 ~0.05 439 [11m/12, =]
13 0.92 -0.23 0.00 439 [w, 13m/12]
14 -2.84 0. 49 0.07 439 [13w/12, Tu/6]
15 10.45 -1.74 -0.26 439  [7w/6, 5u/4]
16 -38.96 6.47 0.98 439  [5w/4, 4m/3]
17 -133.26  -24.13 -3.65 439 [4m/3, 177/12]
18 126.15 -128.79  -43.68 434 [17w/12, 3w/2]
19 74.52  -29.72  -85.18 416 [3m/2, 19m/12]
20 21.62 28.81  -85.42 393  [19w/12, 5u/3]
21 -161.01 45.79  -65.89 373 [5w/3, Tw/4]
22 120.86  -80.67  -75.02 356 [7m/4, 11m/6]
23 11.97 14.25  -92.41 333 [1lw/6, 23w/12]
24 165.66 23.65  -82.42 310  [23w/12, 2]
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Fig.5 Spring tooth trajectory and work principle
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