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Fig.1 Process of litchi denucleating and

decorticating technology
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Fig.2  Structure of litchi denucleating and
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decorticating machine
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Fig.3  Principle of litchi denucleating and

decorticating machine
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Fig.4 Structure of litchi
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Fig.5 Principle of litchi directional feed
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Fig.6  Directional feeding mechanism
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Fig. 8 Structure of denucleating cutter
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Fig. 9 Denucleating mechanism
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Fig. 10  Structure of camshaft
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Fig. 12 Decorticating mechanism
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Fig. 13 Test prototype
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Tab.1 Structure characteristic parameters and directional

success rate of litchi

oy Y1z Mtz R SyER d-d ERR
7 d,/mm d,/mm  d;/mm d/mm /mm Y3/ %
1 32.0 33.5 31.6 32.6 -0.6 <10
2 30.3 30.8 31.6 30.8 -0.5 <10
3 32.4 33.8 32.0 32.7 -0.3 <20
4 33.1 32.5 32.0 32.5 0 <20
5 33.5 32.8 33.4 33.2 0.3 >35
6 33.7 32.4 32.0 32.7 1.0 =45
7 32.4 31.5 30.4 31.4 1.0 =45
8 33.1 31.4 31.7 32.1 1.0 =45
9 33.8 32.0 31.7 32.5 1.3 =90
10 33.2 31. 1 31.3 31.9 1.4 >90
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Tab.2 Experimental scheme of denucleating
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BI85 3 A48 5 A 1 56 45 R 5% 4 — 45 1r
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{f T (j=1.2,9) (1)
Y3 = T3
KT8 br 0 R B 9 T W T A3 (EL R
y;*=100 y:j _yin:n (i=12.3) (2)
Yimax = Yimin

Xy 5 RS IR
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Tab.3 Results of orthogonal experiment of denucleating

g E &5y, LRI

JTVENRA RURE B JIHEE ¢ RRIRIR % R R R % BB % oy /%
1 1 1 1 50 9.92 25 29.235
2 1 2 2 55 11.85 20 20. 000
3 1 3 3 45 9.18 10 21. 566
4 2 1 2 70 8.47 20 64.204
5 2 2 3 65 9.26 15 55.038
6 2 3 1 55 9.45 10 37.276
7 3 1 3 80 8.26 10 97.500
8 3 2 1 85 10. 63 10 72.484
9 3 3 2 75 6.99 5 68. 485

R4 ERFEFWER

Tab.4 Results of analysis of variance of denucleating

JEKWE FIrMm AmE BT F LT
A 4 686.210 2 2343.107  909.457  0.001
B 704. 373 2 352. 187 136.698  0.007
C 208. 750 2 104. 376 40.513  0.024
R 5.153 2 2.576
i 29710.990 9

Xt ER S ALV 23 45 R AT 7 22 73 A 4 R 3k 4
fiRe 4 F 3 AR 7 A LA RCR '
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H AR I R 22 S BOR, BN 2 AR
HERGRA Z5BR RBIE S Z R WK 3
B RBHOR AR A5 T7 502 A B, € BIFE T N
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Tab.S Experimental scheme of decorticating

0.2, FFEIEsEmET R IMFE 6 Fin.
HiE 6 AT LI DL # e MOk I LA 0

W= D\EF, G, BIERER TR BE S 16 mm, HORE A
K- bz | RO 7 i i e 20 mm , F AR Ry 0°, FHIEE HE N 5 o/ min B fr
FIEE d/mm B e/mm {500 /7(°) g/ (rmin”") b QMNHHEERE LD E F, G BRI, @4 4
! 16 20 0 ’ eSO By € AR 4 DNE RN S s
. ; . . - DG F (B, BV 11 1] 2 3 7% 2 4 K,
e R R S ERABUA | ORI ) RS I )
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Tab.6 Results of orthogonal experiment of decorticating
. EES 1845 5" R
e PEEFOEE D RO MIBE £ feiiifn Fo B ¢ femiahde/ % RRRIRAER/ e RATEEE/ Y Wy /%
1 1 1 1 1 100 21.74 0. 84 81.17
2 1 2 2 2 95 33. 64 0.83 62. 67
3 1 3 3 3 80 23.87 0.89 78.49
4 2 1 2 3 90 35.82 0.93 70. 09
5 2 2 3 1 85 31.67 0. 84 63. 62
6 2 3 1 2 30 66. 63 1.00 20. 00
7 3 1 3 2 75 41.34 0.87 51.37
8 3 2 1 3 50 59.15 0.93 27.47
9 3 3 2 1 60 32.92 0.87 58.34
T, 222.33 202. 63 128. 64 203.13
T, 153.71 153.76 191. 10 134. 04
A 137. 18 156. 83 193. 48 176. 05
X, 74. 11 67.54 42. 88 67.71
X, 51.24 51.25 63.70 44. 68
X, 45.73 52.27 64. 49 58.68
R 28.38 16.29 21. 61 23.03
el D, £, Fy G,

H R AR G, IE SZ IR 4 2R AP i IR A
M4le D EF G S EMM b A D EF,G i
7 He AR5, A A I 100 75 KL, A A 1 56
53 HCEI(E . W H IR S5 Rk 7 Pis o

R7T 2HARXBRIELER

Tab.7 Verified results of two compounding test

PR 78 B R R R e
A/ % WK/ % Y/ %
D,\E,F,G, 100 20.32 87
D,\E,F,G, 100 22.74 85

MARIRZE 5% 7 hal HL A D EF, G T %
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0°, E i H o 15 v/min B #] 76 850CR Feft: .

3.4 itig

AN TR ity ol f 55 A SR AR A AT R F 22 S 8k, T
v T 75 B ) AN FR AR Al A7 7 25 57, SE B ML A 3l e
W AR EE R FERER, BB

KA AR LT, 7 LA, 70 B0 2 A% 340 76 i 0 #e FL 28544
FFEAE DR AT B30 40 b B S AU R AR
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(2) 7E2E XA EALN 72 mm, X HRE B 2 mm |
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B R 45 R R AESERE DR B 16 mm , R} 11 ]
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Design and Experiment of Litchi Denucleating and Decorticating Machine

Li Changyou' Ma Xingzao' Cheng Hongsheng'® Chen Zhen' Qing Yanmei'
(1. College of Engineering, South China Agricultural University, Guangzhou 510642, China
2. Chinese Academy of Agricultural Engineering, Beijing 100125, China)

Abstract; In order to obtain the complete lanterns litchi pulp and improve the postpartum processing
quality and commodity value of litchi, a kind of litchi denucleating and decorticating machine was
designed based on physical characteristics of litchi and flexible denucleating cutter. The machine
integrated functions of automatic directing, denucleating and decorticating, as well as separating. The
pulp integrity rate and juice loss rate after denucleating and decorticating were investigated under different
working conditions. The results showed that the directional success rate was over 90% , while the
diameter of directional roller was 72 mm, the gap between roller was 2 mm, and the rotational speed was
93 r/min, as well as the longitudinal diameter was 1. 3 mm longer than the equivalent diameter of litchi.
When the inner diameter of cutter was 10 mm, the distance between denucleating cutter edge and the top
of litchi was 2 mm, and the cutter shaft speed was 12 r/min, the denucleating success rate was 80% .
Meanwhile, when the feeding hole spacing was 16 mm, the discharging hole spacing was 20 mm, and the
decorticating roller angle was 0°, as well as the spindle speed was 15 r/min, the decorticating success
rate was 100% , and the integrity rate of lanterns litchi pulp was more than 80% . The results provided a
reference for expanding the processing and utilization way of litchi, and showed that the developed
denucleating and decorticating equipment could be industrialized and widespreaded.

Key words: Litchi Directing Denucleating Decorticating Design  Experiment



