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B RE L Test sample; 4. JiEJ# Pedestal.
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Fig.1 Schematic of compression equipment
of cotton straw pellet
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and three-element Maxwell model (B)
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Fig.3 Curve of stress relaxation of cotton stalk pellet
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Table 1

x®1

RHITHT X Maxwell BEIFN =TT X Maxwell B S HB S ER

Parameters for the five element of generalized Maxwell model and the three element of generalized Maxwell model of cotton stalk pellet

TIelE)™ X Maxwell 7

= I X Maxwell 557

TR The five element of generalized Maxwell model The three element of generalized Maxwell model
No. sample E,/MPa T./s E,/MPa T>/s E,./MPa R? E,/MPa T,/s E,/MPa R?
1 0. 322 3.97 0.392 47.16 2.034 0.998 7 0. 506 25.27 2.081 0.968 1
2 0.310 3.95 0.371 47.37 1.929 0.998 7 0.477 25.12 1.976 0.967 2
3 0. 504 4.08 0.610 47.65 3.182 0.998 8 0.788 25.24 3.258 0.968 5
4 0.501 4,33 0.632 49.01 3.209 0.999 0 0.812 25.82 3.290 0.970 6
5 0. 382 3.90 0. 464 47.01 2.264 0.998 7 0.596 25.25 2.320 0.967 7
6 0.515 4.43 0.669 48.90 3.132 0.999 1 0. 857 26.12 3.215 0.972 3
7 0.706 4.50 0. 904 49.18 4.313 0.999 2 1.165 25.93 4.428 0.972 1
8 0.695 4. 44 0. 891 48.98 4.322 0.999 1 1. 147 25.9 4.435 0.971 7
9 0. 567 4.13 0.706 47.85 3.481 0.998 9 0.907 25.57 3.568 0.969 7
10 0. 646 4. 44 0. 835 48.56 3.823 0.999 1 1.073 25.95 3.926 0.972 4
11 0.803 4.70 1. 066 49.51 4.725 0.999 2 1. 368 26. 31 4. 860 0.974 2
12 0.722 4.41 0.914 49, 38 4. 446 0.999 0 1.175 25.92 4,565 0.971 0
13 0.616 4.53 0. 810 48. 86 3.731 0.999 1 1. 037 26. 2 3.832 0.973 3
14 0.673 4.51 0. 868 49. 28 4.151 0.999 1 1.116 26.03 4.262 0.972 3
15 1.012 4.63 1. 307 48.95 5.792 0.999 2 1. 690 25. 84 5.958 0.973 2
16 1.017 4,54 1.312 48.75 5.922 0.999 1 1. 694 25. 84 6.088 0.972 7
17 1. 156 4.48 1.501 48. 60 6.784 0.999 2 1.926 25.98 6.969 0.972 8
18 0. 805 4.59 1. 067 49.67 5. 089 0.999 2 1.361 26.51 5.224 0.973 6
19 1. 089 4.47 1.411 48. 39 6. 586 0.999 1 1.814 25.9 6.761 0.972 7
20 1. 066 4,47 1.375 49.08 6.538 0.999 1 1.764 26. 04 6.712 0.972 2
21 1. 096 4.42 1.411 48.45 6.289 0.999 1 1.813 25. 89 6. 466 0.972 2
22 1. 087 4.70 1. 456 49.79 6.748 0.999 2 1. 859 26.51 6.935 0.974 3
Mt 0.741 4. 39 0.953 48. 65 4,477 0.999 0 1. 225 25. 87 4.597 0.971 6

Mean value

R 2 Peleg RBSHMUEER
Table 2 Parameters for the peleg model of cotton stalk pellet

LiE TR

No. sample a/s b R*
1 63.99 4.001 0.988 8
2 63. 30 4.010 0.988 4
3 60. 02 3. 896 0.989 1
4 66. 26 3.954 0.990 1
5 61.04 3.829 0.988 5
6 64. 14 3.726 0.990 8
7 63. 94 3.762 0.990 9
8 64.58 3.812 0.990 7
9 63.42 3.861 0.989 6
10 62.28 3.652 0.991 0
11 62.82 3.572 0.991 8
12 64.61 3.821 0.990 3
13 63.98 3.679 0.991 3
14 64. 65 3.775 0.991 0
15 60.42 3.551 0.991 6
16 61.21 3.604 0.991 3
17 61.97 3.621 0.991 2
18 67.12 3.789 0.991 3
19 63.07 3.703 0.991 2
20 64.41 3.762 0.990 8
21 60. 84 3.583 0.990 9
22 65. 94 3. 705 0.9917
PI{H Mean value 63. 25 3.758 0.990 6
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Compression stress relaxation characteristic of cotton stalk particles
and its model building of cotton stalk particles

ZHU Kai NIU Zhi-you
College of Engineering s Huazhong Agricultural University sWuhan 430070,China

Abstract In order to study the compression stress relaxation characteristics of cotton stalk parti-
cles, 22 different varieties of cotton stalk particles have been collected from different growing areas and
environments and crushed by 40 mesh sieve, and then stress relaxation test have been implemented on
them by RGM-6010 universal material testing machine. The stress relaxation curve of cotton stalk parti-
cles is fitted to the three-element generalized Maxwell model, the five-element generalized Maxwell
model and the Peleg model. This article uses the obtained information and the fitting coefficient of de-
termination as the evaluation indexes to establish the powder cotton straw stress relaxation constitutive
equation. Results show that the stress relaxation curve showed an exponential, and had equilibrium
stress. The five-element generalized Maxwell model is best to depict stress relaxation characteristics of
cotton stalk particles and the fitting coefficient of determination, balance elastic modulus, the first
stress time, and the second stress time are 0. 999, 4. 477 MPa, 4. 39 s and 48. 65 s respectively. There-
fore, stress relaxation characteristics of cotton stalk particles were depicted best by the five-element gen-
eralized Maxwell model.

Key words stress relaxation characteristic; cotton stalk; model
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