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Fig. 1 Results of stress-strain experiment of cottonseed and castor bean
£1 HEHBLR
Table 1 Experimental results of strain
I % IJy P/MPa
kS .
/MPa+s 5 10 20 30 40 50 60
0.2 0. 4091 0. 5367 0.6151 0. 6534 0. 6769 0. 6941 0.7091
o 0.1 0. 4249 0. 5483 0.6311 0. 6695 0. 6847 0. 6995 0.7169
' 0. 067 0. 4342 0.5515 0. 6338 0. 6704 0. 6925 0. 7086 0.7214
0. 05 0. 4373 0. 5523 0. 6349 0.6712 0. 6938 0.7099 0.7225
0.2 0. 5605 0. 6726 0. 7387 0. 7749 0. 7965 0. 8105 0.8214
B R 0.1 0. 5848 0. 6792 0. 7453 0.7812 0. 8031 0.8175 0. 8280
= 0. 067 0. 6068 0. 6857 0.7573 0. 7899 0. 8086 0. 8220 0.8312
0. 05 0.6152 0. 6936 0. 7646 0. 7951 0.8122 0. 8245 0. 8335
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Table 2 Broken stress and strain
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0.2 8.06 0. 500 11. 80 0.625

0.1 4.50 0.425 8. 10 0.615

0. 067 3.35 0. 355 6. 60 0.575

0.05 3.15 0.325 4. 47 0.567
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Table 3 Stress-strain parameters

I Z¥a ZHb
/MPass™' i ff B H ok R
0.2 0. 7505 0. 8641 0. 2495 0.2988
0.1 0. 7568 0. 8695 0.2525 0.3175
0. 067 0. 7636 0. 8728 0.2547 0.3319
0.05 0. 7658 0. 8745 0. 2575 0. 3459
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Fig.2 Stress-strain simulation
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Table 4 Experimental results of compression ratio

IEJ1 P/MPa

—
RS ,ﬂ'f‘d&{l

5 10 20 30 40 50 60

0.2 1.69 2.16 2.60 2.89 3.10 3.27 3.44

f 0.1 1.74 2.21 2.71 3.03 3.17 3.33 3.53

¥ 0. 067 1.77 2.23 2.73 3.03 3.25 3.43 3.59

0.05  1.78 2.23 2.74 3.04 3.27 3.45 3.60

0.2 2.28 3.05 3.83 4.42 4.91 528 5.59

£ 0.1 2.41 3,12 3.93 4.57 5.08 5.48 5.8l

frf 0.067  2.54 3.18 4.12 4.76 5.23 5.62 5.92

0.05  2.60 3.26 4.25 4.88 5.32 5.70 6.0

38 T3 (6) (7)) Z3 S ASE U 7 A0 B IBORT Js 446 Lk A b e B 3L
Ak, g0 W 4.5.
2.3 ITRIGREREDIER

TE— 4R, Hid el R B e — MR, Mo I, i gl
HENAS W] AR B o AS w45 By BOES B 5000 T R Dy i 5 1 e
Fe A7, B 1 AN AT s 45 7 B R WA SR L S0 (R S A I, by

I P 445 L A Ak e 26 0 1 KO, T4 Lb B R p sk il T %, #
P b b T G 97 KR, T 4 AR AR R R R R G T e
A, A AR I T R R N KG9 K. AR i s T R T
7 AR AT BRI, 92 B e b v o O B 2 8D AE e e ik i i
AL AT B AT A DRk e I S s A e g () UL s i B
07 i, M B SR i Bk P 4 Eb 78 A %6 R L) 4 ok I TR s B
s S5 A4 s JF PR b i 32 o AR SO s 4 b AR A R R A
ORI R, 8 TR/ I H 45 L AR Tk 3 R i 2 X 107 A
R S e 4 He 7 08 SOME b o, 4% 20 500 7) 31 85, T B O b
70 M Pa Itf, Ko FF 19 Hs 46 Lk A8 b S B R b 1,516 X 1074~

1671X 107 % JEBEIE J1 2 100 MPa B, S8 FEFT (R 1 4 L 28 40 %
BN 1. 618X 10"~ 1. 724X 107 o X T KFF A0 348 BEKF, 2 1
FETE 143 50T 70 F1 100 M Pa B, JE 8 IR 1 A R 45 Lb 1 5% mig £
RN N7 IR N B E S S AN N ] KT B s g N I R N E
A, FE#E R A1 48 5K T 70,100 M Pa I, B A0 38 BE AT 1) 1 4
Pl AR 4 22 30 6 il 2 4 T AT, e H B sk A B B okl ik —
TR G Al AT PR, R, mT LA — A E R, BRI B RRRF
1) RS S 48 e S ol 43 S ALL 70 T 100 M Pas

1.0 ¢ T r
35 L e O 0.2 MPa/s MK 6 L £ 0.2 MPa/s SIlid
R o 0.1 MPY/STEWI o 0.1 MPa/sTEHIN
ao | o + 0.087 MPa/s 3:HI{E L5l + 0.0687 MPa/s 2 8{E
§ T © 0.05 MPa/s M @ © 0.05 MPa/sERIE
EH o, |l == 0.2 MPa/u B 0 == 0.2 MPa/sREME
i — 0.1 MPa/s Bl { — 0.1 MPa/s BH
50 | === 0.067 MPa/s BRUH gl == 6.067 MPa/s AL
! --- 0,05 MPa/s Bt - .05 MPa/s BEHITE
1.5 2 L
Q 10 20 30 40 5 60 ] 0 20 30 40 50 G0
IRE J1/MPa i J1/MPa
a. fi¥f b. BRRE
Bl 3 4 LB by S L g%
Fig. 3 Comparison between simulated and measured value compression ratio
0.35 0.3 r
0.30 ¢ il 0.30 = o
—o— I —o— BT
) 0.25 % 0.5
= ey
£l 0.20 % & 0.%0 +
2 015 2 o
o 0.10 ¢ = 0.10
0.05 0.65 F
0 20 40 60 &0 100 0 20 40 60 80 160
K41/ MPa B 71/ MPa
a. MOFRHEF 0,2 MPa/s b, DR 0,05 MPa/s

Pl 4 J 4 b A2 f 4 i 22
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Cold pressing experiment and numerical simulation

of cottonseed and castor bean
Zhena Xiao. Lin Guoxiana. You Yan. Wana Jinazhou

(Department of Mechanical Engineering, Wuhan Polytechnic University, Wuhan 430023, China)
Abstract: The experiments of cold pressing of cottonseed and castor bean were carried out to study the stress—=strain relationship and
the stress—compression ratio relationship. The effects of rate of applied pressure on the stress-strain relationship and the stress—
compression ratio relationship were investigated. The methods of identification of critical pressing pressure were proposed. Hyperbolic
stress—strain model and calculative model of compression ratio of oil plant were developed on the basis of the Kawakita’s Equation.
The results of the experiments indicate that effects of rate of applied pressure on the broken stress and strain and stress-strain
relationship are obvious, the broken stress and strain increase with increasing rate of applied pressure. The simulated results of
cottonseed and castor bean coincide with those from experiments. By using of variation rate and slope curves of realistic compression
ratio, 70 MPa and 100 MPa are defined as the critical pressing pressure of cottonseed and castor bean respectively.

Key words: cottonseed: castor bean: numerical simulation: stress-strain: compression ratio; critical pressing pressure



