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Microstructure of Ball Milling Cornstalk and Creep Behavior of
Corn Starch-based Films

Yin Dongmin  Wu Min Li Dong
(College of Engineering, China Agriculiural University, Betjing 100083 )

Abstract; To improve the property of starch film and the additional value of cornstalk, this paper studied
the effects of ultrafine grinding time on the composition structure of cornstalk. And 1 h ultrafine grinding
cornstalk was selected to prepare films with starch. Then the creep and creep-recovery behavior of starch-
based films were investigated, to which different content of ball milling cornstalk was added. The results
showed that after 1 h ball-milling, the fiber bundle and the cell wall of cornstalk can be damaged
relatively completely. Comparing with control sample, the particle size and crystallinity were decreased
significantly, from 85.33 pum to 9. 46 pum and from 39.46% to 19.29% , respectively. However, with
the extension of grinding time, the reunion phenomenon was gradually increased, eventually formed larger
particles aggregation. The creep and creep-recovery behavior results indicated that the creep deformation,
creep compliance, and irreversible deformation were decreased with the increase of the cornstalk content
untill reached 15% . When the content was up to 20% , the anti-creep behavior trended to be weaken.
Finally, four-component Burgers model was used to fit creep strain and time data (R* >0.98).
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Fig. 1 SEM images of cornstalk samples with different ball-milling time
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Fig.2 X-ray diffraction patterns of cornstalk

samples with different ball milling time
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Tab.2 Crystallinity value of cornstalk samples with different ball milling time

A RO PRI [/ h 0 0.5 1

1.5 2 4 8
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Tab.3 Bulk density of cornstalk samples with different ball milling time
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Fig.3 Creep-recovery versus time curves of ball-milling

cornstalk/starch films
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Fig.4 Creep compliance versus time curves of ball-milling

cornstalk/starch films
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x4 AEHMEERFE 1 h B ERAIE T VS MK 51 M 2k Burgers MR SHH
Tab.4 Parameters of Burgers models for films with starch in different percentage of 1 h ball-milling cornstalk

W/ % E,/MPa E/MPa ny/ (MPa-s) R? g'(w)/s™!
0 (1.127 £0.031) x10*®  (1.007 +£0.093) x 10* 12. 940 +0. 920° (29.065 +£3.222) x10%  0.98  (2.713 +0.038) x 10~
5 (1.265 £0.021) x10**  (1.512 +0.070) x10* 24. 273 +0. 544° (52.541 £3.545) x10*  0.98  (1.532+£0.032) x10~>
10 (1.374 £0.003) x10%*  (2.017 +0.102) x 10* 20.372 +0. 852" (117.328 £16.490) x10* 0.99  (0.742 £0.097) x10 -
15 (1.752 £0.037) x10*  (3.742 +0. 111) x10* 20. 879 +1.307" (428.140 £31.108) x10*  0.98  (0.199 £0.017) x 10~
20 (1.659 £0.043) x10*  (2.077 £0.252) x10* 23.611 +0. 367° (93.358 £7.062) x10*  0.99  (0.865 +0.033) x 10~

TE R P EUE 3 Y B I + BRuE2E s ] Duncan B EFT 23 LA, MR ARG 78 FoR i 22 53 .3 (p <0.05) .

X Xof JHE L P 2 A S A A XS E R
P 1 R AR5 o

Fe 4 fom FAE BRI A AT S TR A Bl 7k
ATEAE , X RPN A] R A2 B 748 ] R St R A Hh 0 25
it DX 25 K] (A IR B A 4 X4 45 ) o HE s 11,
A HE S G E T X B R AT A s .
Fe A PO LUE H, BE A SIOMS AR AT 4R U it 1Y)
B,y A E PG, X R, R AT AT 4 E
TS T VA9 R P i ek sl | AR T 33 T AR U
[IRER), BRI N 15% (RS FF—JE Ry TR B ), 1E
B R (4.2814 x10° MPa-s) . X ULRE RS 7R i
15% (RRE S, HAR AT 8 AR e/, R o o, o
FFE IRRE R A EEK

g’ (oo ) RALMY LA BRI IR AR R, K 4
F LRI R A & (0 ) B /N Falije
B &' (o0 ) o TSI N 15% Bk B /e X —%k
P2l , FORTEFFRBAOH I 1 h J5 I AVER B, BB
{5 5 VE AT B 11 PN B 25 44, DT i v LU 1 B i

ERE

LR VL BRI AT, R Burgers HRIFIAREFT—
TGS R I P 5 7 e M L5 B8 ey, O EL R RO 8
1 h (8 SR AT RE AT R0 A A 25 B A1 s 380 P A

PG AR RRE
3 g

(1) FORFEFT &M OB 7S, 4R 48 R4 4 1 2
JEE A BORLR SRR/ o

(2) OB A 1 h ) TORFE AR AORR 5 42,
HIRBR AW Rt f/N((9.46 £0.08) pm) , 2%
i S S ((19.29 £0.14) % ) o FER B RIORY B
(], T FPRARZ N, R LG W

(3) PEHGE O IE 1 h /Y TR ATl 28 e 4y 5
FEIRE, ) 05 2 T2 A2 5 R T2 T P9 398 A0 v i
/N USRS 15 % I IR B 5l , S e A R pY) 32%
UREFFR I IA 3] 20% B, BB 10R BFAS FF 2 VE B o
KRG, B0 52 P RIS

(4) Burgers A1 X B WO B B KRG AT - B 3L
RIS BORARAT , B E R BOAF] 0. 98 LU L,

£ % x W
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