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Schematic diagram of cotton seedling mechanical properties test
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Fig.3 The compressive stress curve of the bowl

JI{EAE 100.3~192.3 N, It 76 & AL N £ AL
A A R BT O 9 0 R 7 R R S A L AR R A
T Ml T (9 A R4S K F 73.3 N,
23 WBEHEHMTHBEES AR

DAL W a g S mEsEn xR, A
AN TR R AR AL 41 v E S TR 28 BE T Y B
o B 4y A, b O AA RT L AR MR N 10
mm/min3¥ I E 40 mm/min B, 85 4] 55 5t il 2 3%
33X 2 PR Ry R A 4 1 2R 0 K R L B N 2 R
JEE (1R 386 T, 256 240 6B 19 7 g 386, 4 B 1 P T
SR, AR B RE Sy B . AR R N R R
A PSR HUAR-10 (BT VIS8 B = T A 4% 411, 3K U5
Pif-10 #EPUBY VIR IR A RE S R T AT 2% 411,

2)RRAE ) v 2 s B S B B G R . K 4B
Shy AN T it ol ) A A &0 T R S [ n 28 B 1 S i
JE A B B AB R AT SR YU -10 FH 22 4 1140 7



120 e gl R IR 5% 36 &

g) 2.9r H%”Fﬁ*.%-lo E'kangmian-10 g" 12 +— 2L40k-10 E'kangmian-10
§ 2.7t ®—e ffik411 Tongza 41 :’i " o—e {4411 Tongza4ll
£ 25 z
2 23 210

A o B m
2':“ 2.1F s 9
w19 =
H 2 g
R 1.7F )
B 15 : ' ' : : : ) = : : .

10 15 20 25 30 35 40 45 B9 20 30 20

JNZ#E EE/(mm/min) Loading rate

JNZE# EE/(mm/min) Loading rate

4 WMEDEHIV(A)FIESHREE (B) D mAE
Fig.4 The distribution of cotton seedling shearing(A) and bending strength(B)

SR A 2 ol R I A o A R ) B R B R
PR S A A6 401 B 25 FE 2 7K o 0 PR o A [m] o 280k
JE TSR HUM-10 125 i 5 3 = T 4 411,
24 AEMBFEEMEMH THEYIRENST H
B

1) it ol R Jon 288 K 85 X B U R RE 04 R 0, %
A11 FISPPUAR-10 7 [ 55 U 38 B2 T 19 57 U] 5 BE 41
F 1R, X Hk A7 WU 2 nT & AWy 25 43 Hr vl 15
2 B Y B B SR B 38 BAR R R R AE 4 1 B D) i
SO R 22 AR . R 2 T N B AE 10~40

mm/min B, %5 55 U 58 B A7 5 35 5 e, o R 6 B9 1)
S8R R AT 0 3 S ) T 1 3 B AR R B 1) 5
14 5 e AN W 3

2) gite AR 28R R T A B R Y R L A A
A11 FNFRPUAR-10 76 AS [R) 0 2 o B T 19 45 ity 5 )32 4n
1 AR, 6 HE AT 0 2R E AWy 25 4y B vl 15
EIDIE RV N DS SR (S PO K i A R DN
SR 25 SRR, AR 2 AT, AR EAE 10~40
mm/min B, %525 1 58 A W A 5, R X
iy 5 B AT S Y S LV R Y 28 AR X

*®1

7 [B) fim T AR 1E 40 B 75 A (80 0 2553 B T B9 B0 1) 58 B 0 5 Bl OR B

Table 1

The shear strength and bending strength of different varieties of cotton seeding with different loading rate

MPa

Jin g%/ (mm/min) By YI5R &% Shear strength

A 5% B Bending strength

Loading rate #AiHE-10 E'kangmian-10

Hi %% 411 Tongza 411

FRPLAR-10

E'kangmian-10

M%< 411 Tongza 411

2.45 2.02 0.75 0.58
2.28 1.72 0.83 0.71
10 2.08 1.92 0.76 0.70
1.90 2.41 0.62 0.80
2.65 1.54 0.81 0.71
2.87 2.3 0.88 0.82
2.09 2.41 0.74 0.67
20 2.66 2.58 0.79 0.70
2.05 2.59 0.76 0.88
2.82 1.72 0.97 0.81
2.51 2.50 1.22 0.97
2.63 2.28 1.06 1.02
30 2.67 2.12 0.80 0.87
2.91 2.62 1.08 0.93
2.74 2.91 1.18 1.09
2.78 2.58 1.02 1.06
2.94 2.78 1.20 1.20
40 2.96 2.32 1.08 0.96
2.77 2.47 1.14 1.02
2.71 2.69 1.18 1.08
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Table 2 The variance analysis of shear strength and bending strength of cotton seeding

with different loading rate and different varieties
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Shear strength
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5 i R )
; 2 H. Interaction 0.002 603 3 0.000 869 0.090 139 0.964 945 2.901 120
Bending strength
N #B Internal 0.308 560 32 0.009 643
Bt Total 1.268 234 39
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Mechanical properties of cotton bowl seedling and cotton bowl

WANG Huili* ZHOU Yong'? WANG Peitong® HU Mengjie'

1.College of Engineering s Huazhong Agricultural University ,Wuhan 430070,China ;
2.Hubei Provincial Engineering Laboratory for Mechanization Technology and Equipment

of Main Crop Production ,Wuhan 430070,China

Abstract Cotton cultivars including E'kangmian-10 and Tongza 411 were used to study the me-
chanical damage of cotton bowl seedling during seedling transplanting. The shear and bending of cotton
seedling was tested at different loading rate. The cotton bowl was tested with compression. Two-factor
variance analysis with duplication was used to analyze shear strength and bending strength. The results
showed that the shear strength and bending strength was increased with the increase of the loading rates.
When loading rate was the same,the shear strength and bending strength of E'kangmian -10 were grea-
ter than that of Tongza 411.Both the load rate and varieties had significant effect on the shear strength
and bending strength.The interaction between them had no significant effect on the shear strength and
bending strength of cotton seedling.Bowl rupture force was 73.3-110.5 N and 100.3-192.3 N at radial and
axial compression. The anti-extrusion capability of bowl had anisotropies.It will provide a theoretical ba-
sis for the design of mechanically transplanting the cotton seedling.

Keywords mechanical properties; bowl seedling; transplanting mechanical; cotton; shear

strength; bending strength
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