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Study of mechanical property parameters of ramie bottom stalk
in harvesting period

LIU Zhao-peng, XIE Fang-ping”, WU Ming-liang, WEI Xiao, LIU Jian-feng

(College of Engineering, Hunan Agricultural University, Changsha 410128, China)

Abstract: In order to provide parameters of mechanical properties for designing Ramie cutter and for analyzing of
kinetics of shearing process, this paper investigated the mechanical properties of the ramie bottom stalk in harvesting
period. Bending and twisting tests showed bend shear modulus were 155.7 MPa and 252.9 MPa and shearing modulus
were 42.1 MPa and 44.8 MPa for stem and xylem respectively. The tensile elastic modulus were 1 876 MPa and 481 MPa
and the compression modulus were 154.2 MPa and 50.9 MPa for Xylem and elongated layer respectively according to
stretching and compression test. Then micro mechanics research methods of composite materials was applied to the stalk
and determined the following parameters: the tensile elastic modulus, compression modulus of elasticity, PRXY and
NUXY was 1 552 MPa, 102.4 MPa, 0.22, less than 0.099 for the stem respectively; and for the xylem, PRXY was 0.72
and NUXY less than 0.068; bend shear modulus, shear modulus, PRXY and NUXY of elongated layer was 72.3 MPa and
24.2 MPa, 0.05 and less than 0.335 respectively.
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Fig.1 The tensile stress -strain curve of xylem
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2 - Gyn1 155.7 MPa
Ez R EREHEHIRRER
481 MPa Table 1 Bending test results of ramie stalk
500 r DImm dimm A4PIN  fImm  filmm  G./MPa
100 + 1 1382 842 1046 2.3 0.20 157.0
o 2 1132 626 851 21 0.20 192.6
% 300 3 1368 848 873 23 0.30 143.8
E 900 | 4 1328 7.80 618 2.0 0.40 128.7
5 1366 7.28 985 2.2 0.42 162.3
100 6 1276 740 736 2.7 0.12 102.8
\ , . . . . ) 7 1248 658 8% 20 0.14 164.4
0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 8 1322 682 1110 22 020 169.3
9 1252 728 703 1.7 0.44 212.4

W AR
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Fig.2 The tensile stress -strain curve of fibrous lamina
Gz 252.9 MPa
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3 — Table 2 Bending test results of xylem of ramie stalk
Ex DImm  dimm  APIN  fimm  fi/mm G.,/MPa
1 11.00 6.90 327.2 13 0.11 140.2
154.2 MPa 2 1044 6.62 427.0 1.0 0.28 350.0
3_r 3 1252 7.32 563.0 1.6 0.20 154.3
30 4 1012 658 2890 18 020 1151
g ;2 5 1124 766 6936 15 040 3584
-E 15 6  10.58 6.06 575.6 1.2 0.34 356.3
£ 10 7 10.26 7.90 420.0 13 0.28 359.0
5 8 10.04 7.26 260.0 1.6 0.44 190.0
0 0.1 0.2 0.3 0.4 2.4 EHREFMARBOHAEIVIRE
AR 3
3 RIRENELER H-F T B 2% Gt
Fig.3 The compression stress -strain curve of xylem 42 1 MPa
4 - F3 EHARABRER
EX3 Table 3 Torsion test results of ramie stalk
TINm ol (°) Dimm  d/mm  LImm G,./MPa
1 0342 6.50 125 7.1 49 51.1
2 0318 6.30 12.8 7.2 54 50.6
8 3 0303 7.68 13.2 7.4 51 40.5
< 4 029 7.83 12.2 6.3 50 345
E 5 0129 7.85 11.8 6.6 50 35.1
6 0.309 7.90 12.1 6.7 60 50.8
! L ) ) 7 0174 7.03 12.3 6.2 57 37.2
0 0.01 0.02 0.03 0.04 0.05 0.06 8 039 7.84 13.4 6.7 50 37.0
AR 9 0.347 7.83 12.6 6.6 50 46.2
4 YEREFRRN - 10 0.299 7.65 13.6 7.2 50 385
Fig.4 The compression stress -strain curve of fibrous lamina 4
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44.8 MPa
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Table 4 Torsion test results of xylem of ramie stalk

T/Nm ol(°) DImm  dimm  LImm G,./MPa

1 0381 567 12.0 6.8 40 62.6

2 0154 785 13.6 8.0 39 233

3 0135 7.83 13.6 8.0 38 39.9

4 0236 785 11.8 7.0 41 46.5

5 0082 550 115 7.9 40 40.2

6 0260 7.83 121 6.5 40 62.0

7 0087 767 10.6 6.0 37 34.0

8 0236 7.82 11.8 6.8 39 52.6

9 0231 7.83 11.2 6.2 38 42.1
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