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Optimization Design and Experiment of Auto-adaptive
Profiling Sweet Potato Peeler

YU Guohong ZHENG Hang XUE Xianglei
(Institute of Agricultural Equipment, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract; Aiming at the problems of high intensity and low efficiency of manual peeling of sweet potato,
a technological scheme for adaptive cutter mechanism peeling of sweet potato was proposed based on the
analysis of the shape characteristic of sweet potato. To ensure the consistency of sweet potato cutting
thickness and the stability of peeling operation, firstly, a theoretical analysis of the sweet potato peeling
process was carried out, and the structural parameters and value ranges of key components that affected
the peeling performance were determined. For further study of the improved working performance of
mechanism peeling for sweet potato, the Box — Behnken experimental design with three factors and three
levels was performed, parameters such as radius of profiling ball, profiling force and rotational speed ratio
of electric cylinder and jaw were selected as independent variables, which would influence the thickness
uniformity of sweet potato peeling. The mathematical model was established, and the main reasons that
affected peeling performance were analyzed as well. The test results showed that effects orders of three
parameters on the sweet potato obvious rate from primary to secondary were as follows: profiling force,
roller ball size, profiling force and rotational speed ratio of electric cylinder and jaw. The optimal working
parameters were forward profiling force of 68. 1 N and radius of profiling ball of 28. 1 mm and rotational
speed ratio of electric cylinder and jaw of 0. 95. Confirmatory tests showed that the sweet potato peeling
machine had a better peeling effect,the average peeling time of single sweet potato was 10 s, the working
efficiency was 360 pieces/h, which can meet the design requirements of the sweet potato mechanical
peeling with the optimized working parameters.
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Fig.1 Mechanism diagram of auto-adaptive

profiling sweet potato peeler
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Fig.2  Auto-adaptive profiling sweet potato peeler
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Fig.3  Schematic of longitudinal section of sweet potato
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Fig.8 Schematic of sweet potato peeling
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Tab.3 Response surface test design and results
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16 1 -1 0 2 1 1 1 1 6
17 0 0 0 3 3 3 3 2 14

x4 EAFBRAEDH

Tab.4 Variance analysis of regression equation

JERWE FM BB B F p i
A 319. 57 9 35.51  97.47 <0.0001 ==
X, 6.13 1 6.13  16.81 0.0046  *x
X, 24.5 1 24.5  67.25 <0.0001 =
X, 1.13 1 1.13 3.09  0.1223

X, X, 1 1 1 2.75  0.1415

X, X, 2.5 1 2.5 6.18  0.0419 *
X, X, 25 1 25 68.63 <0.0001 =
X2 75.16 1 75.16  206.32 <0.0001 s
X3 150. 32 1 150.32 412.64 <0.0001
X2 12.53 1 12.53  34.39  0.0006  #x
i 2.55 7 0.36

4l 10.50  1.75 3 0.58 0.1639

2 0.8 4 0.2

pEg 322.12 16

e RARZEFWBE (P <0.01); » RREFEBEH (P <
0.05),

JEEE X AP AT A . o — IR Z 5

6026 .3
l,\“

& 10
Fig. 10

Xof 55 TR 55 M 3 3 5 T IR A7 3o 2 A8 % A5E 7R 5 i A
B3 LT 5 R TURG S LG o) A5 280 5% o R W3 5 K
%X X X WEE R EWNE D XX, B,
X X, B3 ,X X, AR E., s A& KRR IHR
B, A5 35 e T8 0 R VR R B LR Ty -
J1 Wi B BR 42 (LTS R IREE L

3.4 RHBEZXHMSH

HEAE 1] )9 A5 Y (20 (18 )) , il i Design-Expert
8.0.6 A/ 2 H B H L IEEH SIS 34T
VES B0z 1) iy g i T, 2 5 o iz it T 4 A 45 A B
PRI 28 0T 25 1) g L 380 5 P ) S i)

W 10 iz, 6 S 500 Bl Bl 058 IR
PLEREAR TR 7 VL B R T R TR 3 L3 K, H 3
HI) R R 4 5 M 2 S A v S R AR ke e L
TE 1 R TE B AN BR 2 42 06 H 8 1) jg P52 8 349 5 50 5 i
BER, FEF R IE Y 15 T8 0 A 535 5 T8 R A6 Bk R
SERE R, U B T) R REAR A sl S H S kL &
ES QBN | e D N B ST B A BN
D5 T BRA Bk A2 ms /NEE U BV R JT 5 I 30O R 55 2%
U I B R H 2 RERA— IR
3.5 ITESHMEK

IS Fl Design-Expert 8. 0. 6 ff fL 5K fift &% , i & &
ASSEH BUEE B 5 T BRA B3k 242 8 26 ~ 30 mm,
il 71k 60 ~80 N, WL 5 KN # Ll 0.7 ~
11,76 maxY H AR T #4704 KM%, 24 05 8 BR o7 2K
A2 28 1 mm fIE IR 68. 1 N HLGL 5 R % 3R
b 0.95 i), A3 250 e e br ¥V = 14. 4,

FIERN KA T2 S BORBE N 7 51k, R &0 2
DT BR A Bk P42 2 28 mm, fi % J1 R 68 N, LT 5 K
JNEGH L R 0.95, A I S 50T 04T 5 I K il 5,
RIS 3.1 1 — 3, WE 1 iR, H
LA IE TR 3 A H ) e it (] oy 10 s, TAR
RORIR 360 4N/h RIS S5 R 3k 5 fros 5 Ik
TS R R B S PR I Ry 14,4, R R E

{1l
w10
Sy /_//:rw

22 0 PR3 5 ) B JRE L 1 2 A ) 52 i

Impact of interaction factors on sweet potato peeling thickness uniformity



%3 1 ATELD A5 G L I B ML AL B 5 141

SRR, RERS B2 = H S B R B2 o) 1k it — 2

A\
HE 1T R 2 ] A g 4 Hik

-l

(D) Bt 7 —Fh 4k Bl N7 1B HLAG , X
GE Xl Son iR S R M AR -
BV E Y 5% 5 2 B S HU(ELYE R

(2) it T =R =K P IEs K%, 75 2 82
S0 B IR R B A 1 1 PR 2 R S 5 IR g A
FEBRALBR A2 | o L -5 R IVEG S LU, I 38 3 g 17 i 1A
LA H S B PERE 5 8] T RS EALE N
71 68. 1 N fi i FRALBR 42 28. 1 mm LGS R TURE

1T H ) B CR
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Tab.5 Test results of working machine
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