20114118

7SO AR VIR =

o 42 % WT

AEMAANEERBEBRHIT 5L

BEEH A&

BXE FEM

= R

(L VLFRRAE B L e 45 5 ORI Sl B AP R S0 R 2, SHYL 212013,
2 IR R AU AR 2 B, BHUL 212013)

(FWE] Bt TR AR ST 7R B0 A 50k Ui e 2 805 7R AR A (7] i 1Y 7R 300 578 0 o
7T

i SR T TT I R AT W O O AR RN e R b AT

R, a6 24 2R 2 T 0 SR R R AR 55 DT

PRI ZHCE VI E . TSR S Al b DTS T 48 W 3 5 X RS B A B2 o iR 25 SRR T, S R B TE 0 ~ 2 ke/s
A W o B I B A IR ZE AR R T 2% RS BEB R o AR B A 2.5 ke/s W, 25 W e O e 0 A X R 22

it 5% o

X Ay TR E RS RER T

HESES: 5225 SCERARIRAD: A

wit e

XEHS: 1000-1298 (2011 ) S0-0090-04

Design and Experiment of Load Plate Grain Mass Flow Sensor

Lii Zuochao' Qiu Baijing'

Fang Yijun’

Jiang Guowei' Li Yaoming'

(1. Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education & Jiangsu Province, Jiangsu University ,

Zhenjiang 212013, China 2. School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract

Different materials, different sizes of load plate grain mass flow sensor and different ranges of grain

mass flow sensor elastic component were designed. Experiments were finished in the grain mass flow load

simulation test device. The experiment results showed that parameters were closely related with precision.

On the basis of this test, the grain flow effect on the measurement accuracy was researched. The

experiment results showed the error of this load plate grain mass flow sensor was within 2% during the

grain flow rate was 0 ~2 kg/s. When the grain flow rate was more than 2.5 kg/s, the error exceeded

5% .
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Fig. 1 Diagram of load plate grain mass flow sensor
LORBH 2. 3. 9WA 4.0 S UAAER 6. Mk
7. R I 5 I

AR AR A ) 0T B I o A L R A I A WA AR
LA THERR AR O . TAER, 25 9 78 T2 45 &1
M VR T A Wit oo 280 7K 20b =X 4% 0 o o O A A%
TR AR AR b, B — e RS R T AR T AR
— i DT 5 | R 7R A =X 28 ) o O A S e B
ZEAHAME ST 10 AR T o L AR TR 2 H BHL R AR B FEL AR
MRS, SA YR EREE —E U E N2
PRI R R AL R A
AZ AT BT A A, DT DU A ER A B () Y A S
WORBL R A O o
1.2 #AYRERE LR

Wy o g o W D g, Sl O R S e B
P ab FEO5 R4 B oR 4l 6, Hom Rk A U
STC11F60XE H 5 #1 2 A% .0 1 28 1l 45 | i 45 11 2
A MAXI197 15 5% e 4 L TLC5615 A5 45 % 46 4%
HM628512 4 f7if ¢ (8255 F-A7HE 0 MAX232 £ [
TR DS12C887 LB B i, 7] LA 7y f b i 2 15 5 1 R
A I FRFNIE 5K, HAE 1 S RAE AN ] 2 B o

TAERE, 29 0T o i it W00 2% 0 2R oA A
JoT B I o 1 R 1 B A R AT SR AR, R
FEAT 2 500 Hz, 2R HE L 3% A CPR A5 3% 4% 4T
R B RS B 4 PR ME L s, 5 A MAXI97 #E50f%:
e BT, SRS K B D AR AR 0 A5 B A R AT R
B o G A s 2T R RO il A AR )
W ] L (L, PR 1% ) 3L (B E AT B0 15 2] Bt i
, B

il

MR || LM2575 || LCD320240 | | MAX232 | | 2
6~30V DC| | Mk || ARG HBITEIR if%ﬂn
8 P B S’l‘Cll 1F60XE

YN e R HLAR S
0~5V/
—5-5V HMI
0~10V/ || MAX197 | | HM628512 8255 L
-10~10 V WA | | Bt frtgas | | FTEN i
1
CPR %48 S i

2 W A 0 A R AT
Fig.2 Hardware circuit diagram of grain

mass flow monitor
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Fig.3 Schematic diagram of grain mass flow

load simulation test device
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Tab.1 Operating parameters of grain mass flow

load simulation test device
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Fig.4  Structure of impact board
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Tab.2 Parameters of impact board

KiE R MERCERE R

MY MR
/mm b/mm ¢/mm R/mm d/mm
@ A4 170 347 2 250 154
@) A4 170 347 3 250 154
® mas 170 357 2 250 154
@ mase 170 357 3 250 154
® Wmee 290 2 154
© BB 290 4 154
@  AHLBEE 170 347 4 250 154
AL ES 170 347 5 250 154
©  AHLEE 170 357 4 250 154
© AHLIEE 170 357 5 250 154
F3 AREWILASBE WK EHE
Tab.3 Data of load plate parameters change
150 g 7R ik 2B B A AHX 1R 22
5 /kg /kg /%
1 @ 24.29 23.72 3.25
2 @ 22.68 22.09 3.12
3 ® 22.23 21.04 5. 66
4 @ 21.75 20. 54 5.89
5 ® 23.25 22. 64 2.70
6 @ 22.39 21. 84 2.52
7 @ 24.33 21. 84 7.22
8 @ 23.68 22.69 8. 67
9 ® 25.49 21.79 6. 47
10 ® 25.24 23.94 6.09
11 ©® 23.91 25.59 6.07
12 ©® 23.22 22.54 6. 80
13 @ 18. 45 17.92 2.96
14 @ 28.07 27.13 3.47
15 ® 17. 65 16.79 5.12
16 18.23 17.29 5.44
17 ©)] 17. 10 17.52 2.40
18 ©) 18.53 18. 14 2.14
19 0 26.95 21.74 6. 18
20 (0] 25.20 23.92 5.36
(2) AR B A W o S U A% A S T 1 i

FEAAL I YIRS Bl N3k 4 s nTRUR i, 3k
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Tab.4 Data of elastic component range change

R Y TR LS R b AR
e ER/kg it/ kg it/ kg R/ %
1 5 25.09 23.48 6. 85
2 5 24.43 22.82 7.06
3 4 24.42 23.34 4.62
4 4 24.26 23.26 4.16
5 3 17. 41 17.02 2.29
6 3 18.53 18. 14 2. 14
7 2 24.52 24.09 1.78
8 2 25.54 25.05 1.96

(3) Wi A A iR B s W3R 5 Fron .

RS BYRETARRBHE
Tab.5 Data of grain flow change

505 S ¥ g WE PR AR

e fir Bk JRif/kg /s /kges™h P/ %
1 1 22,97 23.29  24.17 0.963 1.37
2 1 47.35  48.08  48.75 0.986 1.52
3 2 28.64  28.26 18.38 1.538 1.34
4 2 52,06 51.43  34.73 1.489 1.23
5 3 28.96  29.49 14.54 2.028 1.80
6 3 49.96  50.76  24.81 2.054 1.96

7 4 27.50 26. 89 11.30 2.380 2.27
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