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Finite element simulation of cotton serrated ginning state based on
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Abstract In order to analyze the stress state of seed cotton in serrated ginning process and improve the
quality of lint cotton, a new model of seeded cotton was proposed in this paper based on the existing
model of seeded cotton and the fiber network configuration in the actual seeded cotton. The bundled fibers
were simulated to have a circular cross-section throughout the length of the fiber along the axis. On the
basis of the model, ANSYS Workbench was used to simulate the ginning process, and the influence of
different sawtooth speed and cottonseed density on the ginning process was analyzed. It can be seen from
the results that the greater the is sawtooth speed, the more severe is the impact of the cotton fiber, but
higher sawtooth speed is prone to causing damages to the cotton fiber. The effect of sawtooth ginning is
most obvious when the cotton seed density is 580 kg/m’. The error between the experimental and the
simulated values is small, which shows the rationality of the model.

Keywords serrated ginning; cotton fiber; cottonseed; finite element model; ANSYS Workbench

EURG) R 4 G A R B SR AR A R R SRR X TR O AL R S,
Mg s o LB RSN T R0 T, BROGHOR BEAT BRI AT, 7T U6 > S 5 2 IO S 11 7
Tl B2 SR ALIENL, TR R AL TR R RS TAERCE.

59 % 0 A R, 488 45 AR 38 3 0% 76 4 - o il P AL AR S 30 % A 08 6L A 3o R AT 1
(91 4%, o TR R T A B A Bk, AT 2T 4R R E N L@ A AR, R ks

W 75 B #7:2019-09-02 & 5 B 7 :2020-05-15

EE£TH:BR A AAFEAL7 A (11762020)

F—1EHE . AL(1996—) , 5, MtAt, TEHRATOABITEDNFEESH L,

BIEMEE R (1970—) , 5, #4%8 , H+. 2 2MA S @AM T ey 284 L5, E-mail:xcchen@ dhu.edu.cn,
(CIMS 1 X IR HE Y htto://Www..cl mspaper.com



- 28 - 24

2 %41 %

ST TR LR b T A e S P i S
3z J3i il . Mourad Krifa'*! 2 57 — Bl J7 12 3k 465 41
S H Ak 32 B NS 15 10 85 27 48 19 K B o A, JFF
FELAE S TR 5 A BUR G B A OCR ge it [, 2%
ks T T A ARHE AR 0 AR R R A R
AR I A BR AL 1 245 SR RS2 58 ATF 5, X AT AR
BT IR S S5 AR J A28 Ak 0 5L AR 3 AR 1 5
W AT T B o R SEBR A FLAE TAE S50 2 ORI 241
MEESREE T 2%, BRI SEH T =4 w2
B MR R R T G A AU SR A A A5 AN TR
B3R T ANSYS H AR £F 4 () 25 9 2 801, i o
AR FLAR T | [0 232 AF S0, 43 B FERE AR 2 32 IR
BT R 2 A BERER A % P S BRAR 2
R PR AEAE , HORAE A BR I0 43 B v ) 5 s AR R A
Ffo T, AR SCHR Y — ol Al 2 155 A B35 A R 1 A
AL IF X Z AR HEAT A FRIC A BT, B ST [ 48 T
ol SHURIUAR KT 5% B2 B 1 4 FRRFF 04 32 1% BT 5 5
50 235 X B 0 L A3 BT 3 iR i AR AL B R BB

1 MRREENE

L1 RBEmEEEH

AELZE X A e AT AL RS, LA 2 T 4T 4k Y
SEBR ARG SLRE T O B R AR SO TSI A A A
R AE 2B Bl b 37 5 il ad PY IR WL, T e B 2
RECEAM B WEERIE o A2 4 A R HR A7 3f
B HSFLE, A 200 MR i )
ME S —RAY, H 1A PAEAE 1R K

T T LB A 2 PN F AT 4 ) 3 A 1 DL, AR SC
BEAT TR 52 o AR B — A o, 7R R AR R
FCAAR 25 4 73 A5 B9 15 B0 T, 25 B A RF 3 1D A8 20 A 2F
Ao T 20 75 OR B WA £T i i 23 A i L, 25
mE 1R,

PTG T 4 iy 23 A6 RO (%20)

Fig.1 Distribution of cotton fibers (x20)
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Fig.2 Three-dimensional view of cotton model

containing cottonseed
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Tab.1 Cotton seed measurement results
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Tab.2 Material parameter
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Fig.3  Stress nephogram(a) and strain nephogram(b)

of cotton
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Fig.4 Ginning experiment device
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Fig.6  Structure diagram of three cotton model. (a)Laminated board cotton model;

(b) Three-dimensional woven cotton model; (c¢)Model of cotton with cotton seeds
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