20184 11 A i | A 1 R = 5549 % 45 11 )

doi;10. 6041/j. issn. 1000-1298.2018. 11. 020

EREARAIESSKRESGERSFLITESRR

mEE AR AR F A
(1. AR R IR Al 3R SE Y S 5P TR 552505, L3 100083
2. A K2 A 15 B A T A 555 , Lt 100083)

FEE . N T W RBCE R B0 N Bk R L5 G T T U ARDARR BT, AR SCHE T i BERE A8 500 ARSI 11T T
— P E GRS . B AR RE R — IR AR BT, 4 i BELRE A 5 R 5 7K R T e e AR i A R RSR o, SE I T
oA e S S B RN AR I ISR R 2P, W A AR IR HEAT T AR MR IR G o 45 SR W F IR S
K3 58 G s i th iR R R  TE REH R 0.99 F10.909, I iEidse R W, A SCit e &
AR IREAR AN AT DASEAS | [R50 25 75 b e 8 512 3 R K 6, 340 R T 83k (R0 4 AT 5 0 A e ] 8 48 g o) 6 512 8 W) i
BRI R 2

KEIR . EAEEE; HRL, B, fkE

FESES . 237 XEkFRIAEG: A X E4S: 1000-1298(2018)11-0173-07

Design and Test of Combined Probe for Compactness and
Water Content of Silage
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Abstract; In the process of silage production, the compaciness and moisture content will affect the
quality of silage and even lead to failure of silage. But most instruments are designed to obtain a specified
parameter which is unable to accurately evaluate the silage quality. A combined probe was designed to
simultaneously measure the compactness and water content of silage based on the American Society of
Agricultural and Biological Engineers ( ASABE) standard. Cone angle was 30°, probe diameter was
12. 83 mm and probe length was 50 mm. According to the principle of resistance strain and frequency
domain method, the moisture electrode and resistance strain gauge were designed in the cone probe. In
order to evaluate the applicability of the combined probe, calibration and validation were carried out with
a motor-operated penetrometer. The calibration included two processes: power stroke and return stroke.
The force calibration test showed that, in each process, there was a linear equation with a determination
coefficient (R*) of 0. 99 relating the output of the combined probe to force values within the range of 0 ~
1 kN. The water content calibration was tested by ten kinds of silage samples, and it was showed that the
water content was linearly related to the outputs of the combined probe in the range from 29.9% to
67.8% , and the determination coefficient reached 0.909. The validation was tested by three kinds of
silage samples, and it was demonstrated that the combined probe could response the variation of the
compactness and water content of silage simultaneously and eliminate the effect of penetration friction
component.
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Fig.3  Schematic of position of resistance strain gauge
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Fig.4 Diagram of Wheatstone bridge circuit
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