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The Structure and Mechanical Properties of Pods after Dehydration
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Abstract; Objective To investigate the structure and mechanical properties of pods after dehydration and the bio-
mechanical mechanism of spreading pod seed injection due to torsion crack. Methods The layered pods, the cell
size and direction at different cellular layers were analyzed by histology, microstructure observation, mechanical
property test and high-speed photography. The process of pod ejection was observed, and the principle of pod
ejection was summarized. Results The ejection of pods started from the crack of the bottom, and cracked gradually
from the bottom to the top. The cell arrangement of two parts of the same pod was opposite. Each pod was divided
into 4 layers wherein the first exterior layer and the middle layer were orthogonal to each other. There was a layer of
cells between the first exterior layer and the middle layer, of which the cell wall was broken. In the process of dehydra-
tion, fibers in the outer layer shrank and fibers in the middle layer stretched. Conclusions Pod fiber will be contracted
in the orthogonal direction after dehydration to accumulate elastic performance and generate pre-stress, and finally the
pod is cracked to release the pre-stress.
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Fig.1 Size and stratification of pods and observation section
(a) Size and stratification of pods, (b) Schematic diagram of

observation section
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Fig.2 Pod surface observed by different microscopes (a) Under scanning electron microscope, (b) Under laser scanning confocal micro-

scope
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Fig.3 Each section of dry pods under optical microscope
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Fig.4 Fiber cells of pod after dissociation and size distributions (a) Exterior layer of fiber cells, (b) Middle layer of fiber cells, (c) Relation-

ship between fiber length and moisture, (d) Relationship between fiber width and moisture
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Fig.5 Schematic diagram of pod A section (a) Under direction a, (b) Under direction b, (c¢) Under direction ¢, (d) Under direction d

9.0 pm, THIHPZAMNTE d I mHEA, KB
553.3 pm, FEEE1L.9 pm, HHEAHEAE ¢ T In] 1
T 2 LA A T, 3 AL — AN 7S TE , AH AR AN i 28 S HE
B, TG 4% B, ot g, KO 119 pm, B
J8.2 pum,

*'4—

TRTIR lL_LL.:LL

(a) 0 ms (b) 2 ms ()4 ms

6 =EIEHTIE

2.7 TEBHGHTIE

TER RN T 8 i G I . A
TIEFF BT FRHFEE 10 ms, 7E 2 ms [, AT LI H]
IR B O, B 53 MR R T 4R T
%,'T%’f%mikﬁﬂ FIE BIR TR, 7E 10 ms [, 384

\\'

(d) 6 ms (e) 8 ms (f) 10 ms

Fig.6 Process of pod ejection (a) 0 ms, (b) 2 ms, (¢) 4 ms, (d) 6 ms, (e) 8 ms, (f) 10 ms
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