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Study on bending properties of Miscanthus

YAO Jun?, LI Ming*?", TANG Chu-zhou?, LIU Yi-fan

(1.College of Engineering, Hunan Agricultural University, Changsha 410128, China; 2.National Research Center of
Engineering Technology for Utilization of Botanical Functional Ingredients, Changsha 410128, China)

Abstract: Bending properties of miscanthus was investigated by Measuring and analyzing internode moisture content,
outside diameter, original cross-sectional area, cross sectional moment of inertia, peak load, elastic modulus and bending
rigidity. The results showed big differences in the bending properties among different varieties of miscanthus, and for
hybrid miscanthus variety Xiangzamang No.2, hybrid variety between Miscanthus and Triarrhena lutarioriparia, biennial
Triarrhena lutarioriparia apogamic seedling and triennial Triarrhena lutarioriparia, the averages of tensile strength were
6 377.07, 5 162.36, 1 694.72 and 1 364.92 MPa, respectively, whose maximum stress were 88.37, 103.48, 39.07 and
38.25 MPa respectively. As the design of cutting, crushing and holding mechanism must be based on the maximum value,
the greatest stress presented on the 8th stem of the hybrid variety between Miscanthus and Triarrhena lutarioriparia,
which was 103.48 MPa could be considered for crushing machine design.
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Table 1 Test results of different Miscanthus varieties
1% /mm /mm /mm? Jmm’ /N /mm  /(N-mm) /MPa /MPa /GPa

A 1 38.69 7.18 1.81 28.00 118.72 126.40 3.20 2212.07 7296 2693.15 288.86
2 31.13 6.90 2.06 27.34 99.75 88.47 253 1548.24 4341 2966.95 287.19
3 20.53 6.55 1.88 23.62 78.18 87.40 225 152958 4282 6377.07 493.36
4 16.24 6.25 2.65 27.31 71.98 125.54 266 2196.93 79.61 5049.46 349.22
5 13.90 6.00 2.77 27.63 65.87 83.50 221 1461.26 6257 6106.11 360.86
6 13.62 5.93 2.66 26.51 64.65 98.78 270 1728.63 88.37 5271.24 288.56
7 13.94 5.81 2.60 25.41 59.53 64.25 244 112437 6194 443583 24156
8 14.16 5.78 2.67 25.83 59.05 62.07 1.88 1086.19 4253 449414 216.50
9 13.29 5.74 257 24.61 54.75 59.36 213 1039.23 5155 3487.02 17252
10 14.46 5.74 2.59 24.98 54.41 67.32 260 1178.10 56.63 3085.67 174.97
11 12.12 5.54 2.77 24.43 50.16 70.49 261 1233.63 59.75 3136.27 174.25
12 13.78 5.96 2.98 27.92 62.52 72.24 222 126425 46.25 370256 229.16
13 13.67 6.22 3.11 28.93 74.96 58.39 233 1021.81 3745 2530.37 18154
B 1 22.74 7.79 1.73 33.01 167.05 130.36 415 228131 56.88 1360.69 228.38
2 16.20 7.35 1.59 28.85 131.00 131.91 348 230845 64.71 2114.06 276.06
3 13.75 6.89 1.46 24.97 101.06 91.82 206 1606.76 37.03 3618.07 377.86
4 13.07 6.41 1.35 21.54 75.74 11175 236 195570 60.29 4540.81 344.88
5 12.76 6.01 2.50 25.27 62.93 98.05 255 171592 7053 4453.61 280.22
6 12.87 5.67 2.83 25.36 52.23 69.64 195 121869 4587 5162.36 268.37
7 13.18 5.47 2.74 23.59 44.80 70.33 272 1230.69 7394 4087.86 184.53
8 12.12 5.27 2.64 21.87 38.46 70.34 3.16 1230.89 103.48 3986.94 154.45
9 13.15 5.10 2.55 20.47 33.56 45.24 223 791.70 58.14 422219 144.86
10 12.36 5.05 2.53 20.05 32.16 46.19 230 808.33 56.83 4403.49 144.47
11 12.64 5.05 2.53 20.09 32.49 36.49 228 63858 46.02 346151 112.66
12 12.60 4.96 248 19.33 29.85 30.95 216  541.71 39.03 3365.65 101.56
13 13.02 4.83 241 18.35 27.20 22.48 2.03 39347 29.27 2940.92 7822
C 1 11.25 14.53 2.19 84.67 1678.05 166.02 3.16 2905.37 5.79 241.00 383.02
2 9.72 14.63 2.00 79.40 1638.84 153.93 332 2693.79 549 208.80 331.11
3 9.42 14.42 1.89 74.16 1500.16 122.96 296 2151.75 457 203.60 293.84
4 9.13 14.00 1.90 7228 1367.69 125.77 351 2200.96 5.92 190.54 256.92
5 9.42 13.45 1.72 63.26 1113.08 102.50 283 179376 5.02 23496 261.40
6 9.25 12.64 1.69 57.90 888.93  130.26 3.96 2279.63 10.48 268.38 235.50
7 9.34 12.03 1.59 51.98 726.03 126.95 453 222157 1451 282.96 200.97
8 9.09 11.39 1.66 50.43 614.28 117.27 297 2052.26 10.70 467.44 278.54
9 9.03 10.52 1.70 47.19 480.41  133.67 4.09 2339.15 21.80 504.63 232.40
10 8.92 9.91 1.72 44.10 390.68 143.06 343 2503.62 23.97 841.66 320.19
11 9.03 9.30 1.75 41.34 314.12 146.85 3.17 2569.89 29.17 1217.99 34851
12 9.31 8.68 3.68 53.74 27217 138.02 261 241530 2468 1628.97 446.13
13 8.94 8.20 4.10 52.86 22447  160.14 3.11 280253 39.07 169472 371.56
D 1 42.70 16.87 2.55 11444 311404 22232 5.26 3890.59 8.23 104.71 313.14
2 16.39 16.47 2.40 106.13 276587 169.81 429 297164 498 115.32 293.21
3 14.30 15.91 2.14 9286 228142 166.89 3.69 292065 571 152.43 341.10
4 14.36 15.36 2.15 89.09 2004.61 153.67 350 2689.15 4.98 166.70 339.55
5 14.63 14.77 2.09 83.19 1725.03 150.88 349 264035 5.43 188.19 325.31
6 14.61 14.44 2.07 80.19 1593.28 159.39 3.62 2789.28 6.57 219.48 343.29
7 14.37 13.38 1.96 70.44 1191.94 147.62 3.12 258335 6.85 298.90 360.48
8 14.29 12.45 1.86 61.86 901.33  152.50 2.79 2668.82 8.20 449.36 406.95
9 14.09 11.58 1.89 57.67 708.06 154.48 2,69 2703.46 10.94 749.08 562.94
10 14.04 10.91 181 51.88 566.02 156.12 191 2732.06 10.36 1127.23 650.00
11 13.90 10.34 3.38 64.04 502.83 161.31 225 282287 1250 1049.20 545.09
12 13.73 9.88 3.20 57.79 41494  170.32 249 20980.68 18.82 1268.62 536.28
13 13.79 9.25 3.81 58.96 340.49 214.69 344 3757.04 3825 1364.92 44482
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Table2 Analysis value of different Miscanthus varieties
A F 2.470 1.170 1.170 0.570 1.010 0.69"
P 0.014 0.335 0.335 0.855 0.453 0.754
B F 13.870 6.130 6.130 1.940 4.330 4,91
P <0.001 <0.001 <0.001 0.061 <0.001 <0.001"
c F 26.900 1.470 1.470 9.35" 44.94% 3.120
P <0.001 0.179 0.179 <0.001" <0.001¢ 0.004
D F 18.290 1.400 1.400 5.16" 35.46" 1533
P <0.001 0.209 0.209 <0.001" <0.001" 0.154
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