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Abstract

Mechanism of inner mechanical cracks of corn seed kernel was researched by means of Cottrell piling
up of dislocation theory. The formula of expanding speed and propagation route dimension of inner
mechanical cracks were inferred based on theory of Griffith energy balance and fractal geometry. Crack
growth rate was analyzed through fractal method. The results showed that inner mechanical cracks of corn
seeds formed when part stress increased to a certain level. According to phoronomics formula of inner
cracks propagation, the macro-speed propagation was less than fractal propagation speed. Fractal
dimension of 1. 139 5 was calculated by path formula of mechanical cracks propagation. The speed of

cracks propagation along starch particles extending was faster than same size of starch particles.

Key words Corn seed, Mechanical cracks, Cottrell piling up of dislocation model, Griffith energy
balance theory, Fractal theory
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Fig.1 Chart of inner mechanical cracks generating and

expanding analysis of corn seeds

2 ERFTFAMUMRLTEFNY RAILE

2.1 AP TE

T A B o A e, 2 L ¢ R K A
HEAT 2 J1HE Al B - P AE 1 R AL B
JRE LA, 0 T 7 A T A AL B R

TR T P S AL I B 1 st A
VMY R 22 40 J5 T T 2, T s R 05 R A
WA, B 5 T oK R - 22 80 4 FH 0 % 7 36 32 3
K T A B SR [ TR A .
I, 7 T A P S B S B R A — A 4
5 08 5 T T AEAE o Zener SNy, AN s 2ERUAE
AT AT LA L BT L AE i 6 SE RG34 R
R 74 T T RE T 2L B L AR A I A 4 Y
F2' SR Cottrell 37 % 2 FUE 0 S F 58 K B -
PSS LB 24 40 1 7 A g R BRI 2 TR . fE R
KTl T A B ORL R, BT 4 [ 001 ] 5 3o 1 4R 52
(MR 46 (101) [1 111 (101) [ 111 ] R4 (48 2
R B, #675 H

g{f?ﬂum)+g{ln]@w—m[0mjmm (1)

H b R R 2 A1 R B 9, BT LUJE Y @[ 001 ]
PEAERAE 5 R, A T 2880 5 Ve R ) 3
FT IV 180110 2 5 22 1T (001) L, LS4 phy ¥ B T (101)
(L0 ) B FH e Ff ol (30 68 159 S 185 I 7, T ik £
A B BL AT a [ 001 ], 53 26 fir 4% T AN W7 kA7 4 F
BT RS, MM FHNBRM N o=
8yG(k, /5.)  WHENT IR REIE BB Hoeh y
ST A 8, TR T 1 3 S M R RS &, Ji IR
WH,C I YIRRE,

K2 Cottrell {i 5 28 PR 1Y
Fig.2 Model of Cottrell piling up of dislocation
2.2 NEMMWRIASET R’
2.2.1  NERHLBR LY R M H e RO
ML HLE, KN
L" =Ns (2)
A o— W R
N—— i ] & 76 35 H 2 IR %KL
S BUER, HE MK EA W, (AWK



74 g ok B

o W

W, EARF T AT R LR Z FIR IR EHITA
FUM e, e e gk a2 2 i ny, Ik 2
() 2L 80 J8 5 1 AN BE HE I Hb 3% 35 KR 7 9 SR AILAR
LY RE . R, HL R S —E e BN B A
Gt B BRI, PR F 23 8 JUART B8 X B oK
T N AR R S S i e AT 0 A o | 2 B e
A
L(8) =L,8' " (3)
Ly——F KT 5 N PR B SR WK
L(6) —— F KT 7 N AR BN 2 20 52 P A i
D——F K F 1 P AR AL R SR 43 T8 4t
Dell,2]
il (3) AT AL, 2 8—0 B, AL R 80y K E
L(8)—o o (AR E KM F IR & — &1, ir LLUH
PR A ATL B 2L S0 3 A AT B TE 55 K, T N IR
— HERE, B §=6,. Ht(3) 7T LAS AL
Ly/Ly=6."" (4)
i 5 F K Tl 1 N ER LA L Sy 43 JE T e &) 3
Bz, B8 W F2 07 18] R o T [, o0, 9 HLIR S AE
F 071 Y R XAl b R A R, ) R A R 1Y S PR
KEE N

X

L(8) =x,8,"" (5)
Ls
VA m\\,\ /|
e |
0 L, x

B3 R T P L 2 B 7 R
Fig.3 Expansion graph of mechanical cracks in corn seed
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