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Study on Tensile Properties and Fracture Characteristics of
Fresh Corn Bracts

CHEN Shun, ZHANG Xinwei, YI Kechuan, SHA Xuemeng, CHEN Junheng, YUAN Fengxia

(College of Mechanical Engineering, Anhui Science and Technology University, Fengyang 233100, China)

Abstract: [ Purpose] To study the physical property and tensile property of fresh corn bracts dur-
ing the whole harvest period, and to achieve the minimum energy to break the bracts, carry out effi-
cient peeling, and reduce the grain damage rate. [ Methods ] Two kinds of fresh corn, Jinyinhual918
and Minshuangse No.9, were selecting as the research objects. The tensile tests of fresh corn blades
and leaf sheaths at harvest stage were carried out with the parameters of fracture force, tensile strength
and fracture energy. The effects of bract water content, bract thickness and tensile load direction on
the tensile properties of blades and leaf sheaths were compared and analyzed. [ Results] One-way
factor analysis showed that the tensile properties of blade had a significant effect on fracture force and
fracture energy (P<0.01), but the effect on tensile strength was not significant (P>0.05); the average
fracture force, tensile strength, and average fracture energy of the longitudinal tensile blade were
about 3.91 times, 4.70 times, and 11.20 times of the transverse tensile blade, respectively; the water
content of bract had an extremely significant effect on the tensile properties of sheaths (P<0.01), the
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fracture force and fracture energy of leaf sheath thickness had an extremely significant effect on the

tensile properties of leaf sheaths (P<0.01), but had no significant effect on the tensile strength of leaf

sheath thickness (P>0.05); the tensile force of sheath was related to the angle between the direction of

natural force, and the smaller the angle, the greater the force, the greater the angle, the smaller the

force. [ Conclusion ] The mechanical peeling process of the blade is more prone to transverse frac-

ture. Increasing the pulling angle of the bract can reduce the loss of mechanical peeling of the bract,

and improve the efficiency and quality of mechanical peeling.

Keywords: fresh corn bracts; physical property; tensile properties; fracture characteristics; mechanic-

al peeling
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Tab. 1 Physical properties of fresh corn materials
o ok H 39 W P 5 mm MEEE/mm  EIKRE EMSEE B EKE%  TEEEE K% *i‘*ﬁé‘7ké/%
materials (mm-dd) blade thickness lea'f sheath mm mm. bract water peduncle water grain water
harvest date thickness bract length  bract width content content content
09-17 0.25+0.05 1.13+0.05 26.3141.91 17.85+1.35 66.84 66.48 84.35
£AR161918 09-20 0.25+0.04 1.11£0.04 26.11+1.81  17.65+1.55 63.96 60.63 80.41
Jinyinhual918 09-23 0.2340.03 1.09+0.04 25.44+1.56  17.24+1.96 58.11 56.75 77.89
09-26 0.21£0.02 1.05+0.04 25.10£1.90  17.21+1.29 53.01 48.65 67.90
09-17 0.41£0.05 0.86+0.08 27.88+2.13  16.98+1.18 74.76 63.92 83.25
[iE) XU 5,9 09-20 0.4040.02 0.8340.05 27.7542.25 16.78+1.52 69.44 57.97 79.31
Minshuangse No.9 09-23 0.38+0.03 0.82+£0.04  27.16£1.74 15.88+1.88 60.13 54.09 73.55
09-26 0.37+0.04 0.78+0.02 27.33+2.17 15.75+1.75 54.77 48.85 67.69
®2 H2~8 NEMAIIEM R (2022-09-20)
Tab.2 Physical properties of the second to eighth bracts
W 44R1£1918 Jinyinhual918 i) XY {295 Minshuangse No.9
layer of biades TP EEimm TSR GHEKRY  IRREmn PR &K%
blade thickness leaf sheath thickness bract water content blade thickness leaf sheath thickness bract water content

2 0.39+0.08 1.20+0.05 64.97 0.41£0.07 0.99+0.05 66.01

3 0.35+0.06 1.1940.04 66.84 0.40+0.04 0.88+0.04 70.50

4 0.32+0.03 1.15+0.05 67.09 0.37+0.03 0.85+0.05 74.79

5 0.30+0.02 1.12+0.05 68.37 0.32+0.06 0.81+0.04 76.96

6 0.27+0.02 1.1040.02 67.46 0.31+0.03 0.79+0.02 72.21

7 0.25+0.02 0.98+0.03 66.22 0.27+0.02 0.75+0.03 70.75

8 0.21+0.03 0.95+0.02 65.18 0.26+0.02 0.72+0.02 69.27
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Tab. 3 Tensile properties of the second to the eighth layer of blades and repeated measures analysis of variance

) [F i parallel to the vein

18 [ FA# perpendicular to the vein

HEk R
b 271 - Ry B M= 271 4t -3 = 271 - oy B R B 7] &t -3
materials layer of blades W% Ji/N Tm%ﬁﬁE/MPa Wi HE<107/] W% JI/N TEh_?EE/MPa Wiz fEx107/)
fracture force tensile strength  fracture energy fracture force tensile strength fracture energy
2 68.62+14.32 ¢ 10.4545.30a  367.14+22.30 ¢ 25.13+12.02 ¢ 2.54+1.21b 30.71£12.01 ¢
3 67.48+19.51 ¢ 9.18+4.23a  282.88+32.17d 19.3249.86 ¢ 2.30+1.17 b 24.88+7.25 be
4 48.11+16.76 b 8.40+5.57a  464.56+32.44 ¢ 17.17+8.44 be 2.38+1.17b 29.55+22.41 ¢
5 45.90+11.95b 9.23+4.55a  279.33+£20.69 ¢ 14.39+8.18 abc 2.18+1.24 ab 16.2749.07 ab
EHRAE1918
Jinyinhual918 6 34.46+11.18 ab 9.25+7.45a  174.33+27.81b 9.25+7.44 ab 1.28+1.03 ab 13.2146.52 ab
7 35.31£10.83 ab 8.21+3.78a  167.28+18.01 a 6.38+2.54 a 0.89+0.35 ab 7.28+4.02 a
8 26.85+4.81 a 489+1.32a  158.40+12.73 a 5.49+1.47 a 0.87+0.23 a 7.15+4.85 a
Flig
7.238** 1.042 ns 76.961%* 5.206%* 1.847 ns 9.775%*
F-value
2 74.38+9.11 ¢ 7.87+4.83a  220.85+18.23 b 25.7149.13 ¢ 2.26+0.80 ¢ 33.37+2191 b
3 71.45£5.75 ¢ 7.19+£3.25a  235.67+22.18 b 17.22+8.05b 1.28+0.50 ab ~ 28.64+18.91 ab
4 69.74+4.68 ¢ 6.13£3.62a  274.19+27.15b 16.44+10.66 b 1.38+0.75ab ~ 32.79+15.42b
592 5 62.25+4.21 b 5.98+3.35a  230.36+20.40 b 14.02+7.67 ab 1.4940.95 b 32.60£11.59 b
=
Minshuangse No.9 6 61.01+4.15b 5.48+2.83a  229.76+21.76 b 10.36+4.41 ab 0.71+0.53 a 18.8846.66 a
7 49.95+4.50 a 454+2.06a  186.31+18.77 a 8.72+6.57 ab 0.78+0.41 ab 16.10£7.50 ab
8 44.23+3.69 a 3.81+1.04a  166.39+14.49 a 7.62+6.02 a 0.73+0.57 a 15.69+8.23 a
Flig
6.888 ** 0.979 ns 17.175 ** 5.541 ** 1.167 ns 8.374 **
F-value

Ee FRAESIAFE NG FEERRZE R R (P<0.05); FARAI/RITZE, o k% (P<0.01), nshMMARE, FHE.
Note: Different lowercase letters in the same column for the same variety indicate significant differences (P<0.05); F is Fisher’s variance ratio, “**”
indicates extremely significant effect (P<0.01), ns indicates no significant effect; the same as below.

—=—9 H 17 H Sep. 17 —o0— 9 20 H Sep.20 —a— 9 23 H Sep.23 —w— 9 A 26 H Sep. 26
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Fig. 3 Force-displacement curves of the tensile test of the third blade from fresh corn bracts in different harvest date
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Tab.4 Repeated measures analysis of variance (F-value) for tensile properties of leaf sheaths

%1 7K & bract water content

IH-44 )5 ¥ leaf sheath thickness

R FEE/°)

materials angle Wiy PUhL 5L W% fg LI PUHL IR L W75 fig
fracture force tensile strength fracture energy fracture force tensile strength fracture energy
34.867%* 73.570%* 13.337%% 64.193%* 1.817 ns 53.270%*
ﬁ&ﬁms 90 13.030%* 43.010%* 7.960%* 16.723** 0.532 ns 13.087**
Jinyinhual918
180 11.609** 12.450** 5.940%* 13.872%* 0.297 ns 10.455%*
N 0 59.312%* 20.687** 15.404** 24.560** 1.880 ns 34.646**
[ X (1,95
. 90 71.767** 24.880** 5.840%* 8.600%* 1.137 ns 24.560**
Minshuangse No.9
180 38.110%* 55.519%* 4.880%* 4.091%* 0.257 ns 14.620**

e MM RN R 1S B AR 177 MBS .

Note: Angle is the angle between tensile force and natural force direction of leaf sheath.
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