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Fig.1 Curve of load-displacement of wheat stalk
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under the different gauge length
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Fig.2 Average Young’s modulus and bending rigidity of wheat stalk

on the different internodes under the different gauge length

A ity /N A ZE AT e R L S B s AR B R R
S R (P<C0. 01) , & B AS [R) b BE X /) 22 25
A AR M E 25 I A 2 R
22 FKEIEMERENGTE R E /R0
PR OGRS 22 6 5 /NEZEAT 24 MR I EAE

INEGES R 10 mm/min AREEH 100 mm F15 KR
AABI9E1) %, (25+3) %, (66£5)% 3 Fh A
) 45 PR T 25 FF 14 3 A AN B 2 M B L S KR
A 8 WA B R B 7K F8 7T Y 3 M A i RN Bt 25 W
EGER D,

F1 TEEKXETNMNEEFIAEBABGEEE E MRATRIEE BHE
Table 1  Average of Young's modulus and bending rigidity of wheat stalk under different moisture content
Ak 2 /0 AT
= KE/ % ”MM a/mm b/mm t/mm k I/mm E/GPa EI/(kN » mm?)
Moisture content Position
9 H13 Middle part 2.69 2.41 0.45 3. 31 16.77 4.21 70.65
- #B Upper part 2.42 2.19 0. 39 2.45 11.51 4.49 51.63
25 13 Middle part 2.55 2.28 0.46 2.23 14. 29 3.45 49. 28
¥ Upper part 2.28 2.02 0.42 1. 69 9.68 3.90 37.74
66 H13# Middle part 2.67 2.39 0.48 2.10 16.70 2.65 44.23
¥ Upper part 2.34 2.12 0.42 1. 54 10. 67 2.87 30. 66
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Table 2 Average of basic parameter on wheat stalk for bending test under different loading rate

A - ——
Jim ékg$/( mm/ min) ”1”\/ a/mm b/mm t/mm I/mm E/GPa EI/(kN *« mm?)
Loading rate Position

1 th#B Middle part 2.52 2.28 0.40 13.27 3.72 49. 34

¥ Upper part 2. 40 2.16 0.36 9.91 4.75 47.04

3 th# Middle part 2. 49 2.02 0.45 9.94 3.43 34. 10

B Upper part 1.88 1.68 0.48 5.08 3.72 18. 88

5 th#B Middle part 2.39 2.07 0.45 10. 23 3.75 38.37

#B Upper part 1.91 1.76 0.41 6.06 4,23 25. 64

8 th#B Middle part 2.56 2.36 0.44 14.55 3.07 44.71

| #B Upper part 2.43 2.24 0.38 11. 04 4,25 46. 87

15 th# Middle part 2.76 2.51 0.51 20. 18 3.29 66. 29

- #B Upper part 2.61 2.35 0. 44 14.79 4.71 69.58
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Test of bending properties of wheat stalk

LI Xiao-cheng NIU Zhi-you LIU Mei-ying LIU Jin

College of Engineering s Huazhong Agricultural University sWuhan 430070,China

Abstract In order to provide reference for the design of harvest machinery and to obtain relevant
biomechanical indexes and evaluating methods to choose more superior variety of wheat, the bending a-
bility of wheat stalks under different conditions were studied. Different species of wheat stalks were cho-
sen and cut at different positions. Young's modulus and bending rigidity under different conditions of
gauge length, moisture content and loading rate were measured according to the three point bending
principle on the TMS-PRO type Texture Analyzer produced by the FTC company of the U. S. and then
studied. The results showed that Young's modulus and bending rigidity in middle part of the stalks are
bigger than those of the upper parts in the same species; the bending rigidity of the wheat stalks was
significantly affected by the gauge length, moisture content and loading rate, while Young's modulus
was significantly affected by the gauge length and moisture content,but not by the loading rate.

Key words wheat stem; Young's modulus; bending rigidity
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