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Fig.1 Soil slide test device
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1. # i Computer; 2. % £ “Image View” %t ifi “Image View”
screen; 3. ik 18 4% Microscope; 4. #1HL Camera; 5. % 7% B Display
screen; 6. 34 6 7 B iE4L Pedestal position knob; 7. & 2 %] 21 i
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B2 TEHENERE

Fig.2 Soil data measurement test equipment
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Fig.3 Placement position of soil particle
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K#F, FR. S1, S2, S3 and S4 indicate the soil particle diameter of 10~50 pm, 50~75 pm, 75~100 pm and 100~ 250 pm, respective-
ly; W1, W2, W3 and W4 represent 10%, 20%, 30% and 40% moisture content, respectively. The same as below.
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Fig.5 Angle required for soil particle sliding
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Table 1 Results of significance analysis

A Pl

AL Group Slide aﬁgle cgompijrison P ve{llue
W2 0.151

W1 W3 0.000

Ak W4 0.028
Moisture content W3 0.002

w2

W4 0.353

W3 W4 0.012

S2 0.908

S1 S3 0.678

Wk 7% s4 0192
Particle diameter S2 S3 0.597
S4 0.159

S3 S4 0.358

A 3 P<0.01; 3% : P<<0.05. Note : Extremely significant :
P<C0.01; Significant: P<C0.05.

22 TESKE-TEREREMIRESER

K TR ELAR I £ R 2 28 D IR AR T A 1
T2, DA B0k B AR 100~250 pm 4], 43 5 g 4
HEE K 10% (I 6A) .20% (& 6B) .30% (& 6C) .
40% (& 6D) 1w Je Bir S SE S E KR A 146
307,422,638 so W EHE A (R 7) AT, 76 il 56
SAETF L KRB 5 ) B2 v e & L B
BF-9160 s, KR 10% .

A &K F 10% Moisture content 10%; B: 7 7K & 20% Moisture content 20%; C: & 7K 3 30% Moisture content 30%; D: & /K F
40% Moisture content 40%. [A]—2H H 22 &l /s T4, 47 B 88 T8 )5 . The left figure of the same group indicates before drying, and the

right figure indicates after drying.
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Fig.6 Comparison of soil before and after drying
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Fig.7 Linear relationship between
water content and drying time
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Table 2 Changes of soil particle diameter, circumference and area before and after drying

W1 W2 W3 W4
R THEER AR T TR THUEN TRRETY TR TEETH TREN
Group Soil type  Pre-drying ~ Latedrying  Pre-drying Latedrying Pre-drying Latedrying Pre-drying Late drying
period period period period period period period period
S1 43.72 43.76 41.28 40.79 42.13 41.23 42.05 40.49
T HEHOR B4R/ pm S2 68.67 68.89 63.59 64.79 62.58 63.91 66.06 62.92
Soil particle diameter S3 93.57 92.45 92.77 91.52 92.04 90.14 89.30 85.65
S4 208.91 206.14 193.63 196.93 197.59 211.60 219.64 202.80
e 1 L S1 133.89 131.67 130.41 126.49 121.65 132.55 128.32 143.20
ORI K/ X
. . S2 219.65 220.36 222.46 187.82 173.57 220.31 218.78 216.72
Soil particle
. S3 286.12 283.65 285.45 288.47 279.47 290.61 290.15 295.89
circumference
S4 638.27 618.19 616.33 594.38 603.98 626.66 647.96 615.68
S1 1516.46 1466.39 1508.10 1480.10 1495.75 1475.08 1475.71 1528.48
ORI B pm S2 3475.69 3539.74 3485.10 3301.32 3022.38 3033.76 3240.48 3470.12
Soil particle area S3 6934.24 6 387.45 6518.36 6773.89 6 742.60 7124.29 7024.22 6 720.79
S4 34 646.52 28 410.01 33730.06  31827.84  28528.02  34674.17  30451.51  31598.24

RIS & B, T4 A S 4% 21 1 R UR: 7 Bt LR
WOE BAT R AL K 8A(100~250 um) s, 76+
b S SO ol L T v TSNS SRS WA N = A Y U 2

A IR ] 5 45 /N Reduction of particle spacing; B [B] FE AR L&
Simulation of spacing.
B8 TRAMEMTEFRNAEXR
Fig.8 Position relationship between soil particles
before and after drying
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(1) - 5 n] BEAFFE R ROk . X AT B SR ARG & B 1)
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FEURE 5] Bt v 58 1) - 3 R A RS e, DT el IG5
U AFAR SRR - S ks o B4R e v R 1)
BaiRas.
24 BREMAEN TIETRSEENRIE

R P - R B T 3 RPN R L B, 2
HOR AR S E AR RIIE A . 22 E R
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St AR e TR RS A T AT 4 AR TR ) B
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Polymerization.
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Fig.9 State of soil particles before and after drying
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A L& Simulation figure; B 5 7 7K 2R High water content;
C &% 7K % Low water content.
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Fig.10 The situation of different stages during soil
drying process
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6 Water content 10% simulation curve
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Fig.11 Displacement before and after soil drying
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Fig.12 The relationship between soil displacement and
different particle diameter and moisture content
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Adhesion characteristics of soil-touching components based on
changing law of particle and moisture of soil
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Abstract 16 kinds of wet soil with different particle diameter and moisture were used to study the
changes in adhesion characteristics between soil-touching components and soil during soil drying. The slope
sliding test of metal plate (65Mn steel) was conducted to measure the relationship between the particle di-
ameter and moisture of soil and the adhesion between metal soil-touching components. The microstructure
of soil samples was analyzed with microscope. The adhesion phenomena between soil and metal plates dur-
ing the drying process was observed. The results showed that the "traces" produced by soil with a moisture
of 30% and 40% sliding on the metal surface were more obvious than those by soil with a moisture of 10%
and 20%. Among them, the soil with moisture of 30% and the particle diameter of 10-50 pm had the maxi-
mum adhesion. The differences in particle diameter, overlooking perimeter, and overlooking area increased
with the increase of moisture and particle diameter before and after soil drying. During the drying process,
the gap between the particles gradually decreased, some particles had "diffusion", "contraction" and other
phenomena, some particles occurred relative displacement. The soil with moisture of 30% and the particle
diameter of 10-50 pm had the maximum relative displacement of 13.78 pm. The soil adhesion first in-
creased and then decreased with the increase of moisture. As the particles decreased , the soil adhesion grad-
ually increased. When the moisture was below 30% , the greater the particle displacement before and after
drying, the stronger the soil adhesion. It is indicated that the soil with moisture of 30% and particle diame-
ter of 10-50 pm exhibits the strongest adhesion and the phenomenon of maximum relative displacement of
particles during soil drying.

Keywords soil-touching components; adhesion characteristics; soil drying; soil moisture ; improve-

ment of agricultural machinery
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