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Abstract; Small, wet and sticky materials in rice threshed mixtures could be easily to adhere to the
surface of metal jitter plate in cleaning device. A method to reduce the adhesion of wet sticky rice
materials and metal jitter plate by interface heating was proposed. The Galvanized plate and stainless steel
plate were used as test parts. The small wet sticky rice material was processed by crusher. Firstly, the
model of adhesion interface between wet sticky rice material and metal jitter plate was constructed. The
capillarity of water film was an important reason for the formation of adhesion interface. The anti-adhesion
mechanism of interface heating of metal jitter plates was revealed. Secondly, loading and heating anti-
adhesion test was carried out with electronic universal testing machine. The anti-adhesion rate curve
models of Galvanized plate and stainless steel plate were obtained. The results showed that wet sticky rice
materials were effectively inhibited to adhere to the surface of test parts through interface heating. The
anti-adhesion rate of two kinds of metal jitter plates were respectively 61. 81% and 61.33% when the
temperature was 50°C. Then, vibrating and heating anti-adhesion test was carried out by using linear
vibration test bed. The results showed that anti-adhesion rate was influenced by vibration strength of metal
jitter plates. When the temperature of metal jitter plate was 40°C , the vibration frequency was 6 Hz, and
the amplitude was 40 mm, the anti-adhesion rate exceeded 65% , which met the actual operation
requirements. Finally, the verification test showed that the application of hot flow heating was an effective
interface heating way to reduce adhesion between wet sticky rice materials and jitter plate in actual
cleaning process.
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Fig. 1  Picture of wet and sticky rice materials
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Fig.2 Size range ratio of wet and sticky rice materials
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Fig.3 Heating scheme of metal plate
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Fig.4 Water film attached to surface of wet sticky

rice material
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Fig.5 Adhesion interface between wet sticky rice
material and metal jitter plate
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Fig. 6 Adhesive straw slip test scheme
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Fig.9 Loading and heating anti-adhesion test system
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Fig. 10 Mass distribution of adhesion on two metal

jitter plates at different temperatures
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Adhesion distribution on galvanized jitter

plate at different temperatures
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Fig. 12 Adhesion distribution on stainless steel jitter

plate at different temperatures

T FEA IR OO, B D 25°C i, 42
B3l M LR B o3 A T AR B Ko B I BAGL BE 4R
(SRR 7/ TR S TR AN S 7 Pl N B
40°C i, Fd B BE 52 0 D WA ., R A 1y B MR i 2> o AR
e LA Lo Ar 2 W1 ok o AR L i3 < i B st AR A
A 2o AT AR S AL T 6 RS 2% F, A A0 o 5 T A
WA, ik 2 252 285 7K e A0 AR e R J 2 1 A T AL, A
B35 FH T A TR R J5 14 < T 3k sl A, 2 2 T el 7K
AR i 2 Sl A A T R B B P Y E R R
Dy i Al R X 2 286 7 A R < s 1 S ARORS B
i THT 58 B )52 o AR, S R 4 (25°C) K B

m-—m,

Ny = x 100% (1)
K 9, TREE A T B4 08 B sl Al i B R, %
m X B 5 41 4 8 B s pl bR B 9
i, g
my R T w4 )8 B3 A K B 9
=g

AR 10 Byl 25 2R, 456 20 (1) SRA A6
O FE R PR 4 8 B 3 A e R R, an & 13 s, A
JH Origin B4 %5 B BiF 38 A2 A0 AR AT 3 &, 15 200
Tofr <5 J& Sl ARG B 3% il e A Y
Ny = —0.054 8T +6.556 1T -128.95
(R*=0.9955) (2)

np = —0.037 47 +5. 141 1T -103. 61
(R*=0.9937) (3)
G20 L TR T IS B AR ) e R %%, %%
N BE N T I AN B AR P L B %, %
r—if i, C

i
B 13 ST BE T PG A 4 i Al i B 2R AR 1k Bl £k

Fig. 13 Anti-adhesion rate changing curves of two

test parts at different temperatures
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Fig. 14  Vibration heating anti-adhesion test device
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Fig. 15 Change of adhesion weight and anti-adhesion rate on two metal jitter plates with increase of temperature when vibration

frequency was 2 Hz and amplitude was 10 mm
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Fig. 16 Change of adhesion weight and anti-adhesion rate on two metal jitter plates with increase of temperature when vibration

frequency was 4 Hz and amplitude was 20 mm
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Fig. 17 Change of adhesion weight and anti-adhesion rate on two metal jitter plates with increase of temperature

when vibration frequency was 6 Hz and amplitude was 40 mm
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Fig. 18 Hot gas flow heating test scheme
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