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Design and Test of Corn Cob Peeling Device for High Moisture
Content in Southern China

JI Bang'?  PAN Long' WANG Zhukun' XIE Fangping' XIE Yusong' WU Bei'
(1. College of Mechanical and Electrical Engineering, Hunan Agricultural University, Changsha 410128, China
2. State Key Laboratory of Agricultural Equipment Technology, Guangzhou 510642, China)

Abstract: Addressing the issue of high water content in field corn harvested in the southern region of
China, which complicates the peeling process, a peeling device was designed based on an analysis of the
peeling process and its underlying principles. The device utilized directional friction to peel the cob after
the bracts were scratched. The mechanical and kinematic analysis of the cob peeling process was
conducted according to the physical characteristics of the corn cob. Additionally, a scratching device was
designed to engage the surface of the cob bracts, facilitating the entry of the cob into the peeling device in
a vertical orientation. The structural parameters of the scratching device were optimized through
simulation testing by using EDEM software. High-speed camera technology was employed to study the
peeling process and verified that the peeling roller effectively captured the bracts at the scratch points.
The primary factors influencing peeling performance, identified as the speed of the peeling roller, the
speed of the pressure feeder, and the distance between the pressure feeder and the peeling roller, were
determined. The Box — Behnken experimental design was employed to conduct a three-factor, three-level
orthogonal test, with peeling roller speed, pressure feeder speed, and the distance between the peeling
roller and pressure feeder as the test factors, and the rates of bract peeling and grain shedding as the
response variables. The results demonstrated that at a peeling roller speed of 353.2 r/min, a pressing
wheel speed of 81.42 r/min, and a distance of 37. 16 mm between the pressing wheel and the peeling
roller, the bract peeling rate of 95. 67% , with a grain shedding rate of 1. 45% . Verification tests under

Wicks HI, 2025 -05-29 &R HH, 2025 - 11 -04

EETE . WrA RIS A0H I &I M AHE[2023160 %) A 2R HE AR KR H (HARS - 02) Rl sH R4 H
TS S0 3 (AR AR ) TR 4 5 B (SKLAET — 202406 ) FII R 44 H S8R5 405 H (2024)]6248)

EE R BH(1990—) , 53, YFU, i, =2 AL AL & 5T, E-mail : 369370030@ qq. com

BISIEE . 984 (1988—) , 5, yfI 18+, FE NI ALY EIH BT, E-mail : wubei@ hunau. edu. cn



240 P

b Bl R

2026 4F

these conditions yielded a bract peeling rate of 93. 33% and a grain shedding rate of 1. 56% , values that

were in close agreement with the optimized parameters and met the requirements for efficient corn

peeling. These findings can provide a useful reference for improving the peeling process for high-water-

content corn in the southern region.

Key words: high-moisture corn cobs; peeling device; scratching device; friction peeling; high-speed

camera technology
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Tab.1 Measurement results of mechanical parameters
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Fig.3 Three-dimensional structure diagram of corn cob

peeling device
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Fig.6  Schematic of corn cob bract scratches
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14 0 0 0 99. 55
15 0 0 0 92.39

Y, =95.75 -15.24X, -6.35X, -

13. 01X, +9. 06X, X, +7. 72X, X, —
11. 63X% -9. 47X§ - 19. 08X§ (15)
XA HEAT W3 P A, 45 245 S 800 KR
REALH QIR B RS2 AR L, sk 5w, [l 7
[Pk 8 R E R 0. 972 4 )5 FLXT A oK A AL 4]

x5 MOEERBFESH
Tab.5 Regression model ANOVA

E 3/ FHA BHME ¥z F P
i 6029.71 9 669.97  19.57 0.0022
X, 1 856. 84 1 1856.84 54.25  0.0007
X, 323.09 1 323.09  9.44  0.0277
X, 1354.08 1 1354.08 39.56  0.0015
XX, 328.15 1 328.15  9.59  0.0270
XX, 2.71 1 271 0.0791 0.7898
X, X, 238.24 1 238.24  6.96  0.046 1
X 499. 8 1 499.8 14.6  0.0124
X2 331.45 1 331.45  9.68  0.0265
X2 1344.82 1 1344.82  39.29  0.0015
B2 171.15 5 34.23

ST 145.22 3 48. 41 3.73  0.2184
AR 25.93 2 12.97

Mt 6 200. 86 14

11::0. 01 <P <0.05 EWW EE P <0.01 FH L EE,

IR AR R 2 3 B S, mT il Ao i HiOoT 0 5 TR
SR AL R A 45 R R R P > 0. 05, X
SR R R S A 2 B P < 0. 05, B 1A
VA7 A b 2 A e SR 5 B AT A 5 AR i [l
VA 7 TR A5 30 4% R 2R 58 BAE FH O 45 S5 i) 194 o )3 T
wE 11 s,

[T
]

(a) X,=0

P LT PRIER SR X R 5 M 14 o 1 T

Fig. 11  Effect of factor interactions on scratching length

ek A O BEOR SE (I, Rk g S sl A T R
Tl 55 2 21 Rk AR U0 BE B 1A BV T RHIR K
JERYSZNE AN 11a Frzn . 1B 11a AR, 2 R 2E A%
e — g B ) b 55 2 R R AR O R
B, QIR B TR R R 24 ) R 55 2
2H ke D BE B — g I B A R g s g
RIS T i I A

3K A R e, T R b 55 2 4R
AR TP B RN 6 45 T B 8 1 A B DN RN
KR 11b s, dl& 11b Al 55k
arD IR B — eI B T) R b 55 2 R A
HHUC RS A HE 0, Ja R B 2 B S T R BRI Y
P M1 rpub 55 2 R AR PO PR R e I, B
&Rk g DR B A3, R K B T R R
R A
5.4 SEMRUSH

RS Ee A R B B 25 A S, IR K
PR e KAE , FIH Design-Expert 13 34X [a] 5455 74
PEATORAR AT, 50 SR A B Ay dse i) o7 A, 15 38) B



246 P

b Bl R

2026 4F

FESH AN R AR 125. 45 v/min, J] F s
555 2 )RR gD IR ES 20. 56 mm , JE % %8 0 E]
i 186. 46 mm , PLAT ¥, FI 45 R K 101. 65 mm,

it FH S0 S BG4 T 5 LB IE 15 2R K B
94. 14 mm , FITRINAE 2 8] (9 A X2 22 0 7.39% , iR
B A 5 TR 15 22 /N | 3R W B2 [l A 455 780 o
I
5.5 HEKEBEAZKEEIE

Skt — 25 B (5 EAR B0 25 A T S K Ak
JE ST TR R RIS, FF FOR SRR
MRS e, R R R K A o, 4%
108 mm, 55 EAGAHXTIR 250 6.25% , 7= E iR
22 BB PRI T 5 e i AR D R RO SRR e
S5 BR R ORI AR — 2 IR 22, DI B0
50 B2 5 IR G RCR N 12 B,

A e

Fig. 12 Corn cob bract scratches effect picture
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Fig. 14 High-speed camera capture of bracts peeling process
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Fig. 16  Single factor test results
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Tab.7 Factor coding of peeling test
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Tab.8 Experiment scheme and results

B Gk Y,/ % Y/ %

i A B
1 0 0 0 95.00 1.45
2 1 0 -1 93.33 1.71
3 0 0 0 93.33 1.39
4 -1 1 0 88. 33 1.88
5 0 0 0 95. 00 1.53
6 0 0 0 95.00 1.48
7 1 0 1 91.67 1.69
8 0 1 -1 93.33 1.65
9 0 -1 1 90. 00 1.83
10 0 -1 -1 91.67 1.63
1 -1 0 -1 91.67 1.69
12 0 1 1 88. 33 1.79
13 1 1 0 93.33 1.99
14 -1 0 1 86. 67 2.05
15 1 -1 0 86. 67 1.71
16 -1 -1 0 88. 33 1.92
17 0 0 0 96. 67 1.49
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Tab.9 Analysis of variance
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BC 1.55 0.253 1 0.2375 0.6409
A2 20. 03 0.0029 60. 57 0. 000 1
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Fig. 17 Effect of factor interactions on bract peeling rate
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Fig. 18 Effect of factor interactions on grain shedding rate
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