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Fig. 1 Schematic diagram of porosity measuring device
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Fig.2  Construction diagram of pressure vessel
Lgs 2. Bk 3.A3hEk 4. T2 S5 RIEEAE
6. 0 Y% &} [

x1 &BItESH

Tab.1 Design parameters

2R K fE
(s cXu 304 N5
AR HME/mm 134
KeEs N2/ mm 124
K E B/ mm 200
45 BEJEEBE/mm 5
O TP N 12 x 2848 /mm x mm 140 x3.5
O & V4 1 9% /mm 4
O 704 | Y 18 PR 8 / mm 2
O T & JE 4 %/ % 28

T ER T MR K TAERE S p =1 MPa, 4z
D=134 mm,Z2 R % n=8,BE §=5mm, &

:% ~13.4 <% = 77,5 FR R S1 /N T 2 i
WD, T R B R
KA WANBET Y60, BT A [ k2,
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Fig.3 Diagram of electric control system
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Fig.4 Human-computer interaction interface
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Tab.2 Type and operating parameter of components

Jef LIRS THESH
25 SR L OTS - 550 0~0.7 MPa
JE ) 1 kA SMC PSE560 — 02 0 ~1MPa
TP {7 M4 3 F, 7 ) SMC AS2201F 0 ~0.6 MPa
U VA SMC KHO6A —01S 0 ~1MPa
3ok U8 s s 1 SMC AW20 —02BG 0 ~1MPa
4 iE SMC #pZ 4mm 0 ~1 MPa
PLC F FPO 24V
A/D B FAF AFP0480 0~5V
NGB ] J142 Force Control
3 AEFEMIALEER
Tab.3 Porosity of test samples %
B R /mm LT
1 2 3 4
NG N 30 50.20 64.86  80.09  94.73
DY A Ak 29 x23 x37 51.94  65.52 80.10 94.78
57 £ 25 ~40 50.99  66.08  80.48  95.05
HF 5~10 50.34  66.87 81.45  95.02

e
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Fig.5 Porosity measuring device
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Tab.4 Experimental factors and levels

A%
K LA/ SR RERIN ] FRE S/

% HBE/ % MPa
1 50 Bk ik 25 0.1
2 65 VU 50 0.2
3 80 Bk 75 0.3
4 95 HF 100 0.4

2.1.3 kgt

PEFTIE S 83T 36 Ly (47) , B — 23 B4 Iy fili
IR 2 M R 22 0 15 [ AR IR AR R A 10 IR
JERZESIE R M N Z G T 22 0 1RSSR 4
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Tab.5 Results of orthogonal experiment

K fLBR . %?ﬁ@ A ‘ R bR
o xR/ B FE/ KIS/ w5 o .
% % MPa Mz =AM
1 50 BERIK 25 0.1 1 1.1271  0.2403
2 80 H#ONA 25 0.3 3 0.1879 0.0598
3 95  fF 25 0.4 4 -0.4236 0.0018
4 65 PUBEAE 25 0.2 2 0.9196 0.0862
5 65 fHf 75 0.1 3 1.3517 0.1363
6 95 HOIA 50 0.1 2 -0.3246 0.2844
7 80 JUMAE 100 0.1 4 0.6232  0.5148
8 50 #AF 100 0.3 2 1.1596 0.0328
9 95  ERfK 100 0.2 3 -0.5720 0.0494
10 50 #OIA 75 0.2 4 1.1424  0.047 1
11 65 #OP4 100 0.4 1 0.8932 0.0228
12 65 ERIK 50 0.3 4 0.4802 0.0281
13 80 ERik 75 0.4 2 0.2006 0.0132
14 80 AT 50 0.2 1 0.8018 0.0859
15 95  pUBEAE 75 0.3 1 -0.3882 0.0379
16 50 pUBEAE 50 0.4 3 1.4595 0.0318

XFH S I 22 BT R W 6 s
R6 AEFWHER

Tab.6 Result of variance analysis

Wi R 2% A T A A
WH LB PR W R AL R W e
OE JHE KRR OBE JFE RN
HiE 3 3 3 3 3 3 3 3
F{i 81.8135.493 0.702 3.038 1.817 1.911 1.480 46.205
Sig. fif 0.002 0.098 0.611 0.193 0.318 0.304 0.378 0.025
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Tab.7 Marginal mean

FTES/MPa EEME
0.4 0.017
0.3 0. 040
0.2 0. 067
0.1 0.294
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Tab.8 Porosity and error of test samples

HOEALBRE /% ARV E % WERE/%

18.75 20. 19 1.44

26. 80 28.18 1.38

41.43 42.29 0. 86

50. 20 50. 90 0.70

60. 17 60.71 0.54

70. 13 70. 52 0.39

80. 32 80. 60 0.28

90. 04 89.72 -0.32
100 99. 05 -0.95

NS 8 T i, 0 Ak 5% 22 Bt £L B 5 Y 1 R 3R i
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Fig.6  Graph of curve-fitting
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Fig.7 Comparison diagram of error before and

after compensation
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Tab.9 Results of paddy porosity determination

B FEAT it/ g R SR/ % fLBR HSE R/
/% W WEJE AR WEE HE/% (grem )

100 1335.5 1335.5 13.60 13.60 59.88 1.37974
75 1001.7 1001.6 13.56 13.55  69.79 1.37437
50 667.8  667.6 13.51 13.50 79.95 1.38053
25 333.9  333.7 13.50 13.53  90.00 1.38399

MF 9 F A A R AT I S K R
AR — 2, R RE oo R R AT T B R . AE A
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Design and Test on Porosimeter for Particle Material

Li Changyou Fang Zhuangdong Mai Zhiwel
(Key Laboratory of Key Technology on Agricultural Machine and Equipment, Ministry of Education
South China Agricultural University, Guangzhou 510642, China)

Abstract; To improve detection precision and reliability of the porosimeter for particle materials, a
constant volume porosimeter and an automatic control system were developed based on the ideal gas state
equation and gas displacement method. In 0.1 ~0.4 MPa, the results showed that the higher the inflation
pressure, the better the repeatability and precision of porosimeter when stainless steel balls, prisms,
pebbles and fine stones were used in the test. The equation of error compensation was proposed through
the calibration experiment using standard stainless steel balls and cylinders in the standard condition. The
porosity of the samples were 16.02% , 25. 14% , 35.57% , 49.05% , 58.42% , 67.79% , 76.57% ,
85.36% , 94. 14% respectively. In the inflation pressure limit of 0.4 MPa, with 13.5% wet basis of
paddy porosity, the test results showed that the range of porosity was 0. 3% , when filling rates of sample
were 25% ,50% ,75% ,100% respectively. The reliability of measurement was proved by the results.

Key words: Particle material Porosity Measurement Design Test



