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Design and test on a new grape vine over-winter burying machine
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Abstract: In view of such problems as little soil covering and low burying quality faced by most of current ma-
chines, a new grape vine over-winter burying machine was developed. The key parts of the machine including digging
components, soil transmission device, and decelerating and reversing device were designed, and an orthogonal field test
was conducted with length of soil digger, linear velocity of vertical soil conveyer and linear velocity of horizontal soil con-
veyer as factors, and covering depth, covering width and throwing distance as indicators. On the basis of variance analy-
sis of test results, the factors influencing working performance of the grape vine burying machine were analyzed, and the
parameters of components were further optimized. The test results showed that, when the length of soil digger was 40 cm,
the linear velocity of vertical soil conveyer was 1.4 m+s™!

m+s~!, the grape vine burying machine ran well and could meet the agronomic requirements.

, and the linear velocity of horizontal soil conveyer was 1.65
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Table 1  Technology parameters of the new grape vine

over-winter burying machine

847 Indicators ZH Parameters

MBS (I x B8 x &)
Dimensions (length x width x height) /mm

1900 x 1410 x 1200

ZEFY i Equipment weight/kg 572
FLEZh ) Auxiliary power/kW 2.1
H2 23R Productivity/ (hm?+h =) 0.45

JG Z AR
Full suspension comnection

HBIE X Connection type
behind the three points

TAEETE Work width/mm 1000 ~ 1200
P& IR EE Depth of digging/mm 150 ~ 350
B ok i g G 25~35

Inclined angle of soil digger(°) (AT Adjustable)
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Fig.1  Structure of grape vine over-winter burying machine
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Fig.3  Structure of vertical soil transmission device
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Fig.4  Structure of vertical soil transmission wheel
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Fig.6  Structure of decelerating and reversing device
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Table 2 Factors and levels of testing

2 Factors

K-

A B C
Levels i L5 K/ em DNl kT L/ (mes™!) o) i U/ (mes ™)

Length of soil digger Linear velocity of vertical soil conveyer Linear velocity of horizontal soil conveyer

1 35 1.1 1.45

2 38 1.4 1.50

3 40 1.7 1.65
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Table 3 Results of testing
s o, MW iR mws
Code A B (AxB); (AxB), C (AxC); (AxC), (BxC); (BxC); Covering QO\fenng ‘l‘hrowmg
depth/em  width/em  distance/em

1 1 1 1 | | 1 1 | 1 2.1 79.7 2.4
2 1 1 1 1 2 2 2 2 2 23.8 80.1 43.3
3 1 1 1 1 3 3 3 3 3 21.9 82.3 51.4
4 1 2 2 2 1 1 1 2 3 24.3 79.4 32.1
5 1 2 2 2 2 2 2 3 1 23.7 80.8 42.8
6 1 2 2 2 3 3 3 1 2 24.6 80.4 51.7
7 1 3 3 3 1 1 1 3 2 23.9 78.4 32.4
8 1 3 3 3 2 2 2 1 3 24.2 89.1 43.7
9 1 3 3 3 3 3 3 2 1 23.8 81.2 51.4
10 2 1 2 3 1 2 3 1 1 29.1 92.2 31.9
11 2 1 2 3 2 3 1 2 2 29.7 93.1 42.5
12 2 1 2 3 3 1 2 3 3 29.4 93.2 51.1
13 2 2 3 1 1 2 3 2 3 28.9 92.8 31.8
14 2 2 3 1 2 3 1 3 1 29.3 93.1 42.9
15 2 2 3 1 3 1 2 1 2 28.7 94.2 51.5
16 2 3 1 2 1 2 3 3 2 28.3 92.8 32.5
17 2 3 1 2 2 3 1 1 3 28.4 93.8 41.9
18 2 3 1 2 3 1 2 2 1 27.9 92.3 51.4
19 3 1 3 2 1 3 2 1 1 33.5 104.6 32.9
20 3 1 3 2 2 1 3 2 2 33.1 104.8 43.8
21 3 1 3 2 3 2 1 3 3 33.7 105.2 50.8
22 3 2 1 3 1 3 2 2 3 33.6 104.9 33.2
23 3 2 1 3 2 1 3 3 1 33.7 105.2 43.7
24 3 2 1 3 3 2 1 1 2 33.7 105.9 51.1
25 3 3 2 1 1 3 2 3 2 32.9 104.7 32.8
26 3 3 2 1 2 1 3 1 3 33.3 105.4 43.1
27 3 3 2 1 3 2 1 2 1 33.6 104.8 51.3
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Ffii A B (AxB), (AxB), €  (AxC); (AxC), (BxC), (BxC), %ﬁﬁ: %ﬁﬁﬁ: Eﬁiﬁ;

depth width distance

K, 2143 2583  255.4  256.5  258.6  258.4  260.7  259.6  258.7  775.1  2505.4  1141.4
K,  259.7  260.5  260.6  257.5  259.2  259.0  257.7  258.7  258.6
Ky 301.2 2563  259.1  26l.1  257.3  257.7  256.7  256.8  257.7
ky 23.81  28.70  28.38  28.50  28.73  28.71  28.97  28.84  28.74
k,  28.86  28.95  28.96  28.61  28.80  28.78  28.63  28.74  28.73
ks 33.46  28.48  28.79  20.01  28.59  28.63  28.52  28.53  28.63
R 9.65 0.47 0.5 0.5 0.21 0.15 045  0.31 0.11
s 256 0.98 1.59 .30 0.21 0.09 0.9  0.45 0.07
K, 72.4  85.2 7.0  87.1  89.5  82.6  83.4  86.3  833.9
K,  837.5  83%6.7  84.0  84.1  836.4  84.7  84.9  83.4  834.4
Ky 45.5  833.5 4.4  84.2  809.5  88.1  87.1 857  837.1
ki 80.27  92.80  93.00  93.01  92.17  92.51  92.60  92.92  92.66
by 93.06  92.97  92.67  92.68  92.93  92.74  92.70  92.60  92.71
ks 105.1 9.6  92.71  92.69  93.28  93.12  93.01  92.86  93.0l
R 248 036 033 0.3 111 0.61 0.41 0.2 035
276.6  0.57 0.5  0.65 5.82 1.71 0.77 0.2 0.66
K, 381.2  380.1  380.9  380.5  380.0  381.5  377.4  380.2  380.7
K, 3775  380.8  379.3  379.9  387.7  379.2  38.7  380.8  381.6
Ky 382.7  380.5  381.2  381.0  461.7  380.7  381.3  380.4  379.1
ki 42.36 4223 42,32 4228 42.22 42,39 4193 42.24  42.30
by 41,95 4231 42,14 4221 43.08  42.13 4.2 42.31  42.40
ks 42.53 4228 42,36 42.33 5130 42.30 4237 4.7 .12
R 0.58  0.08 022  0.12  9.08  0.36 095  0.07  0.28
s 0.5 0.3  0.23  0.07 0.8  0.30 1.68 0.2 0.36
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EHPEAE R 51.1 em.
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Table 4  Variance analysis on test data

B3 B2 HHEZ

I 5 {EL

7. AT N2 il s
i S o TRBETIR . B
Sources of Sum of deviation Degree of Sum of average Marginal v
Ttems . - F value Significance
variation square freedom deviation square value
A 425.6 2 212.8 76.879 * %
B 0.980 2 0.490 0.178 Fo.05(2,8) =4.46
C 0.210 2 0.105 0.038 Fo.05(4,8)=3.84
LR AxB 2.890 4 0.723 0.261 Fo01(2,8) =8.65
Covering AxC 1.050 4 0.263 0.095 Fo.01(4,8)=7.01
depth/cm BxC 0.520 4 0.130 0.047
iR#% Error 22.14 8 2.768
JLFT Total 435.46 26
A 276.6 2 138.3 131.83 * %
B 0.570 2 0.285 0.271 Fo.05(2,8) =4.46
C 5.820 2 2.910 2.774 Fo.05(4,8) =3.84
B TERE AxB 1.240 4 0.310 0.296 Fo.0(2,8) =8.65
Covering AxC 2.480 4 0.620 0.591 Fo.01(4,8)=7.01
width/cm BxC 1.180 4 0.450 0.043
%% Frror 8.390 8 1.049
ST Total 2785.78 26
A 0.590 2 0.295 0.347
B 0.030 2 0.015 0.288 Fo.05(2,8) =4.46
C 0.860 2 0.430 8.269 Fo.05(4,8) =3.84 *
Pl RS AxB 0.300 4 0.075 1.442 Fo.01(2,8) =8.65
Throwing AxC 1.980 4 0.495 9.519 Fo.01(4,8) =7.01 * %
distance/cm BxC 0.380 4 0.095 0.183
2% Error 0.420 8 0.052
S Total 4.830 26
5 WiERWEER
Table 5 Results of verification test
A B C
. G\T i KT Y T [ 8 T 114 BRI /em BLIEE/em M+ HE B/ em
45K /em of v i 71 P 1 Coveri Coveri Throwi
Lenglh of J%J—E/ (Hl’ S ) /XLE/ (m' S ) overing overimg Trowing
oo Linear velocity of Linear velocity of depth width distance
soil digger . . . .
vertical soil conveyer horizontal soil conveyer
35 1.1 1.45 24.7 79.3 32.2
35 1.1 1.50 23.8 79.6 43 .4
38 1.1 1.50 29.6 92.1 43.7
38 1.4 1.65 29.1 92.4 51.3
40 1.7 1.65 33.8 105.9 51.1
4k E R E S Y LR eG HIUES SE Y AR S LIlY
A =

1) BIFH] %) 7 28 2 2 44 e LR FH A 7 2 4 e B
AR 21w P Ak R ) - S R Y
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7 e RN 7% - HERY TEJE > 100 em, JEE > 30 em) .

2) TEAIFEIE ST i H Al BAS S B
JEERE N A B B ) PR 3R R R R S e 4l
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