F 40 5% 2 1 BoH K FF R aRFFR 2018 42 A
Vol. 40 No. 2 Journal of Southwest University (Natural Science Edition) Feb. 2018

DOI: 10. 13718/j. enki. xdzk. 2018. 02. 025

HEEESkESFAR
T IR R E R B 5K
®OA, R M Fk, Fus, 5 B

ViR R TR AR2=BE, HK 400716

BEELAKES TR ERAEZRHSERANELHA. ATICRG OSRGOS ERELSKEMNET %, %
BEAKELEFEETARAMNGEMST &, FIA 87T1X872, MEX ZhAMm ) =F 3 KA st & % %)
A

ERTHBKH R FL R AN, RAFLAV AR LN EEL NS EEEL KENMTRLENT
0.96%, #aml F &3 WARFRE DT 2.04%, BENZLHZRBEANDE Z/HMNGEE DT 2 min, FRTAKER
T2 6 LA Pk Am .

X 8 O ¥ BEASKE; TrE; LM ik

FESES: TP274%.2 XHktRERG: A XEHS: 1673 -9868(2018)02-0179 —07

fif VP2 K RS T R R A PP R R AR U T S A2 B R R 2 BB
SN E S S AT AT AR A A G 6 R ) A5 R DR TR B g i, /D R 5 K R S (O] P R L v 0
F4 D B S B B A K AR B T A, (D BE B — A RE ] I B R e B i LI R 22 8
R EEMEHZE, EE® E AT Z RN PO E. I, BF k2R 50Z S KRS 158 & — R A T P A6 I
0 HA B L

FEl SMBIEFE N BN B 6 R 5 K R e B UG D A T TSR B D, AR T A A B AR K
AT 7 T BRI Iy AT T O O AT, BRIEAE BRI T R TR S5 R T et TG I ke
H B AR T B T IRMGAL BEEOR (9 T 7 B AR I 77 260010 B SR T TR ORI R 1 T ot i g A
J2 KA TGN Jr k1 EIX SE TR I U5 1 H RTAL T B VS BRR B B . 3 BT WU 3 s B A T B
HHR B KRN T i PR TSI . s AR R R S OK R G R P I R 5T ) R 4 A B
BRBETF T 6 R K A AR T AR ST A SRR e R 2 K B RS TR R SR BOR . AR SO
BE LA AT ECHE . 4R T T LC IR F I Y B AL A2 S OK RN R T i, BRI BT T — M AR K
AR 7 i O AR DR AG I 2 I AT T R

1 BHEHEESKRETRENERE
S 2422 K AR LB B AP 1R

@ Wk HB. 2016 -07 - 08
BAWH . EPH RN IT R RIIUE (este2013yykfA80015).
EFR A K AA985 -, Ty WA, PRI, A, 3222 S5 AR A I 55 4 il B 5%
WAEIEH . 2k, #Haz, W+,



2 THRFFHOGARBF R http://xbbjb. swu. edu. cn % 40 %

B, UL i, 1, S B . - I : 9
B R M RAEHIEE, L W HUE . C R 2 B i) I —""""—
9 I o o 2

BRI, X T AW . RS B, A L
KA oL BB TE — o B 5 A K B 2k b Q@Q L E=C
B (AR A R LA . HAE XA AT
He, . AMIRBEEEE | W, WA .

e, =kM;+b (@D —

R R WRE b R Mo SRR R A KR,

R LR T 3 H

B1 #SEHERKEDNSFEEEK

U. |R/(R+r
| Vi |= |U, [R/R+r ‘ (2)

Jl 4 (27rfL B d )7
R+r 2nf(R-+r)e,S(M:+0b)
b ONER 4 AR IR . S Sk A R T AL

FEL I 1 T IR o R
fo= le (3)
€0
ZHJ 7 (EM¢ +b)
Ll A SRR L R I OC R WA 2 . |

HITEL 2 AT LA 25 0 400 3R A 1 4R 51 25 B i "
B, SR H R (B R, G B SRR F e i 223 5 K R o

A G PR RS S R R LR
I 43 ) 35 95 Bl A 0 34 SR B I RG2S L. 2
S AR B KR 0 B B R AR &

J 4

o e L.Sb 0 I f>
d SRR /e

WSR2 <y, B, RAEEALE | Vi | B ff 5 052
FKAE Mo BERMIR, 2 /> fo B, REEHE [ Vi
| B i 2 )R 5 KR M ORI/ SRR [V | 5 8 8002 5 KR Mo BRI 3 .

i ‘ v, ‘

R

2 HEHMEEREBREXRTEE

L oe--
MF MF

(@) f<fy B (b) /> /; B
3 RERFESHEBERAKEREAXRTER
(3O SAT AL, HL B IR £ B AR K A M BT/ 5 BB WA R £ < s B
i Me BOHER, ATREH L f=> 0 BN OL. KRB | Ve | BRI H 5 , AN L SRl i 20K, ik E f
= o WA S B BRSO . T SER Bl AT . BIATAR 3 Mo 5 | Vi [ 98 e R AL



%24 R X, F HREEASAKES T L EAFREAMNEKEE X+ 5% 3

TEMCEEA b ARS8 SCHROL7 Ik Ty vk o X ff AR AT J B AL B, O 00 1 #R 4 BT S A 5T B D A
FEEKER, AR s it E AR N
my

my = (] — ) X (1 —w)y) (5)

W) — Wy
B, NEEER TR my s om, IPEPEFTE SRR, AN g w) s wp BV BRI S 6 A B
ZEKE.

2 RESZMEIFRE

2.1 RKEHMEBRSIYE
i WP 2 K RS T 5T d JC A A I 2 2 A AE B S S R an 1 4 TR
AREE T e

—| MR H B R }—|»?ﬁffm$§%§

| wn [ 2wEs b nmeens

(a) BB EEIER (b) EEIYE
Lo AR 20 FHOA 3. Wi R 4 SHHEIEG 5. BUE SR, 6 Bk, 7 ZUAYR, 8 MRME YA, 9. B
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J T PRI AR B RE S AN 50 g ZE A BEROTR— 2, B ERRILR G TAEM S . /N i 53 300
BT AW AR 314 cm”, WA EIEE 3 cm, UGBS HE S %R 26 pH, HEERECH 48 nH/ T, HECH
100. g 77 (EHUR A, EARAR BT vl KRG Bl g T PR ] e AT B 3, BT T R RUCRE B AR LA L )
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BEHLA 871X 872 il JE X 8y . W) 5 A rp & U 10 By RE  CREY RE S 240 50 @) o XF 3 A4S Fil
1) ff o0 ) DE AT 10 R BRIk . &5 R BCE¥E. A LPCD-E3000 BUfE R HLAR 76 50 °C 4 F T X fef e itk
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- fif 3 5T E Toih TR AR RAEHE
FEIMEOn) /g TG ) /g FEE o) /g (f.)/kHz AV o) /V

871X 872 49. 875 38. 653 9.593 337.37 2.154

Rl B2 X 5k 50. 138 39. 108 9. 446 335.40 2.154

[P a——= 49. 902 39.023 9.329 335.77 2.154

i 145 R T LIE . 3 AR 3 IR 45 R 43 531 &y 335. 77,335. 40,337, 37 kHz, H ik, N [&E B2 3
A G R I R, B AT R A 338 kHz.
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338 871X 872 1 52. 448 38. 942 9. 665 1. 290 28. 439
2 52. 340 1. 294 27. 862
3 52. 263 1. 296 27. 445
89 49. 538 1. 350 8. 256
TR JGE X 283k 1 51. 985 38. 833 9. 379 1. 294 28. 688
2 51. 882 1.298 28.125
3 51. 801 1. 300 27. 676
78 49. 112 1. 352 8. 836
[ - = 1 52. 654 39. 455 9. 432 1. 283 28. 545
2 52. 550 1. 287 27.973
3 52. 542 1. 289 27.928
80 49. 795 1. 346 8. 432
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P, P, P, (SSE) (RMSE) (R-square)
871X 872 —3186 8076 —5088 7.212 0. 269 0. 997
T JBE X 2k —3577 9 129 —5795 5. 764 0. 245 0. 998
[ - —3179 8 034 —5 046 7.761 0. 290 0. 997
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1 1 1.001 0x31B9
2 2 2.001 0x3237
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10 22 22.004 0x3C10
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Design and Experiment of a Nondestructive and
Fast Detecting Device for Moisture Content of
Fresh Silkworm Cocoon Layer and Dried-Shell Weight

SONG Jie, JING Wei, LI Guang-lin,
LUO Hong-pin, MA Chi

School of Engineering and Technology , Southwest University , Chongqing 400716, China

Abstract: The quality of fresh silkworm cocoons mainly depends on their moisture content and their dried-
shell weight. In an experiment reported in this paper, a method for measuring moisture content of fresh
cocoon layer based on LC oscillator circuit was developed. A hardware system for nondestructive testing of
the moisture content and the dried-shell weight was set up. The moisture sensor was calibrated by the
fresh cocoons of three silkworm varieties (871 X 872, DONGTING X BIBO and LIANGGUANG No. 2).
The weighing sensor was calibrated by standard weights of M1 and the JJ1023BC electronic balance and,
based on this, the software system was designed. The results showed the relative error for detecting mois-
ture content of cocoon layer was less than 0. 96 %, and the relative error for detecting dried-shell weight
was less than 2. 04%. The detection time for this device was less than 2 min. It is, thus, concluded that we
can evaluate the quality of fresh silkworm cocoons fast and nondestructively with this device whose cost is
quite low.

Key words: fresh cocoon; moisture content of cocoon layer; dried-shell weight; nondestructive; fast detecting
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