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Double - layer symmetrical circulating silkworm rearing system for older silkworm r

earing
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Abstract: This paper proposes a double-layer symmetric cycle silkworm rearing device based on the problems of the existing silkworm breeding ma

chinery such as single function and low degree of intensification. The frame is the main load-bearing component of the double-layer symmetric cycle
silkworm rearing device. To avoid insufficient structural strength and resonance problems of the frame, static mechanical analysis and modal analysis
of the frame were conducted using ANSYS software, and the frame was optimized according to the analysis results. The static mechanical analysis r
esults after optimization show that the maximum deformation of the frame is 0.0775925 mm, the maximum strain is 7.0147e-5 mm/mm, and the max
imum stress value is 9.6448 MPa. The maximum stress value of the frame is less than the allowable stress of structural steel, indicating that the frame
meets the strength requirements. The modal analysis results show that the first six natural frequencies of the frame are in the range of 12.89-40.22 H

z, and the external excitation frequency is 5 Hz. The external excitation frequency is less than the first modal frequency of the frame, indicating that t
he frame will not resonate.
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Fie 1 Schematic diagram of double-layer symmetrical cireulating silkworm raising device
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Tablel Btructural perameters of double-layer symmetrical cirenlating silkworm raising device
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Fie 3 Diagram of foree on silkwprm-dish

BRAD IR B & i, MRAR BRI T B0 BT 8 B K, 15
BIBREP T8 70 A0 Hider
q =200cos @
D
o g— BRI E T M (N/m)
O—FWb 15BN RAMA (rad) ©
L ZNELZE SR B FEL BT Y A B 405 mm,  TERRADI FE A,
RIZNEL SIS BRED 1], HATHE N
s =405+ vt (2>
S s—HEIF AT (m)
v—HIZNELZE A (m/s) 5
—RAELIEEIN T (8D .
R P13 % J LA A8 52 ] 14 5% - 7T DAFS
cosd =sxsinf/h
(3
o h— BRI ARSI EE (m) .

WRE A B KA B, A BRED [R5 7 FE A
M =q(lcos@—scosg)’/2
)
A M—BRI T TEA SRR 2550 (N=m)
=R TR (m)

227



A FHEEE: 54 13
ISSN: 2661-3778(Print); 2661-3786(Online)

c:?) SN -

e—HANEL S M AR A (rad)

EMENKEARFEREGFHFEI N
3.1 F %Al
B )3 55 W0 F T AE B AR RS LR W i A A A AE TR
REAE AT R . WA FRIG I IR 3 BAL T ARRT,
WUBRZ LG FA PR« Bdi TR A PR (¥ 2 0 0 i 7 A
B, RS SRR, AL A B T
TR E EW TAERREE, ST H R IcH 155
B, AESSTSBINIATEIE 2 ERAEM T RIR ) RAEFIRL R 45
AT, AT XL AE S5 b 55 07 B AT SR v (7 S I AR AL
WA . SRR RS R T O R
[K]-{6}={F}
5
A [KI— RGN R
{0y — RGN AR
{F}— i b

3.2 FALHUBRARRIT O HTigi R

MU GUZ X BRI SR B 2, MR EZ A
AL RIIE B L. AR SO FANX 1008 L HIZR K = 4EAF AL, XHhL4e
FERUHAT IR, RIS XIISERIS M, REREA . B, AR
SEEALEL/INFL B H A 20 BT 5 R AR R JURTRAE, R4 )5 RIS
TSN EI 4T -

B4 HLAL Rt R B
Fig 4 Frame simplified structure drawing
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Fig 3 Total deformastion cloud imags of Frame
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Fig 8 Total deformation cleud imags of optimized Frama
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Fig 10 Eguivalent stress cloud image of optimized Frame
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Tablel The first six mode natural frequencies of the frame
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Fig Il The first six mode analysis cloud imags of frame
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