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Design and Experiment of Flexible Rubbing Type Chestnut Husker
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Chen Liqing Zhang Xiaolong

Abstract; The existing chestnut husker is not adapt to chestnuts just at the point of maturity, which is
time-consuming and inefficient, and even seriously restricts the development of chestnut industry. In
order to overcome the chestnut husker with the shortage of high damage rate and low removal rate which
are commonly used in the market presently, a chestnut husker was designed which can not only rub and
peel the chestnut flexibly, but also screen the chestnut with reciprocating motion. The design of the key
parts, including the bidirectional screening device part and the transmission system, was described in
detail. The upper end of the bidirectional screening device was considered as the chestnut fruit export
which was higher than the other end. The lengths of both the rubbing rubber plate and the rubbing arm
can be adjusted to fit the chestnut thorn ball with different sizes. We produced more than 20 prototypes.
The results of prototype experiment proved that the machine can meet the requirements of actual
production. The tests for the chestnut thorn balls which are closed to maturity were conducted and the
results proved that the threshing rate was more than 96% , the separating rate was more than 98% , and
the loss rate was less than 4% .
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Fig.1 Structural schematic of chestnut husker
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Fig.2  Schematic of flexible stripping thorns
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Fig.3  Structural diagram of bidirectional screening device
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Fig.4 Schematic of working principle of
bidirectional screening device
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Fig.5 Schematic diagram of transmission system
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Tab.1 Parameters of transmission system

MBIl XBL R FEEN AR

R W Wi Wi Wi

Eedfi/(remin~') 1475 1475 250 250 250
B 4%/ mm 68 68 300 68 68

28

3 tEReidie

B S #) £ L 3 2S5 SME RSE 2820 em x
480 cm x 1 090 em L BHHLIIE 1.5 kW  Z 1% ol
(19 HE AT 8 8B D 250 1/ min, Jir AXUZ 1) 1 S
A 2. 08 Hz,

B PR RE IR £ 2 A /N 2 T 2 B
AT o BRI L A 4 DX PR AN [
(AR, — BERR D0, M S i 2R B AT, Al SR B L
SRR R AR R AR ER AN B T 2R R
SRR T ORIBCE 5 3403, B e Al o il g i
S B R B SE R 3 AN TR PR ISR A
BRIVHME 70 ~ 91 mm , B BBk e A A R A |
WITHFIA FA5 22 5T, AR I M B DR AP TE 2 ~
3 kg/min, JXE AT ARG AN 6 R

;7‘/ 2

Bl 6 SHALHI G HIBR AR i
Fig.6 Samples before and after husking
(a) RBEH-CHRPWRIEER  (b) RIBAT/RPWER
(¢) MBRTFEAMREER  (d) RBE LRI
(e) HAEE /AR () HE)E 7R

DI S 58 v 23 R AR S SR 0 45 2 R iR B A8 A,
R SRR DA IOk 15, i A
S 57 A A 2 B 1 K L B HR A, BT AR
RIGEE RN 2 BN, iR AR TR I 2R

TR A, M SR 1 ) 258 o 5 A R 114
AP TR, [RIEP AR SR (3475 3Rt B =2 R AT, AR R
BRIE ARG DR | Bt v R A0 0 B 1 37k B 43 S ik 31
99. 9% F199. 6% M SR HILHAE 0.52% LIF . 1
M SEAE LT AR B A 1. 28% AT,
IRV EAD SR 6 e 2B 2K



oM BRSBTS iR 121

R2 BREEFURASH T RNk PR S PR P BT R R
Tab.2 Parameters of performance testing MUETE AN ES , R FH R M 34 7 20T A 3 A - Uik

s BERRIBE RIERR RseR/ I B SEF A PG R
e (e B (2) VRBUERREHL it 2 B o OUZ e
o we am wm oss SRS BRAL A BRI 2 A
S 99.99 0.52 160 9.6 SRR 3o A A R, KU T 0 R
BORR SHABZR Y o0 8, A R R 1 00 e S 1R AL

4 @n e

10

11

12

13

14

15

16

(3) 3t o 3 56 TE W 32 AL A 3 ) e ) 0 1 6
(D) BT R BRI AL, R RE R ORBERIE, 2 B0 i SRR
%

Z £ X #
AT, TE LB, 22 R PR ORTER A B A BT FE [T . Wi IRH 27 B4k, 2012 (6) :456 - 460.

Yu Yuanzhi, Wang Jianyang. Study on effects of multi-preservation technologies on storage of chestnut[ J]. Journal of Zhejiang
University of Science and Technology,2012(6) :456 —460. (in Chinese)
XA, /NG A i PR EEHL R S 2 R 2R [T ] bl R, 2008 (1) 116 —117.
Liu Yuemei,Bai Xiaoan. Storage mechanism and influence factors of chestnut[ J]. Journal of Hebei Agricultural Sciences, 2008
(1):116 —=117. (in Chinese)
SRR, AN . BT R R A e R I IR T [ U ] ARl AR 24,2007 ,23(5) 177 —179.
Zhang Rongrong, Li Xiaoyu, Wang Wei. Experimental research on cracking performance of Chinese chestnut based on flexible
rubbing method [ J]. Transactions of the CSAE,2007,23(5) :177 = 179. (in Chinese)
ST, BB, A BT A RO TR TS BORDEFE [T ] ARl TAR 41 ,2005,21(3) ;185 - 188.
Shi Jianxin, Zhao Haijun, Xin Dongjun. Technology for breaking walnut shell based on finite element analysis[ J]. Transactions of
the CSAE,2005, 21(3) :185 - 188. (in Chinese)
BB, XA FIE . HEE U B DO IR [T ] R, 2012,43 (3 i) - 146 - 152.
Li Zhongxin, Liu Kui, Yang Liling, et al. Design and experiment of walnut-cracking device[ J]. Transactions of the Chinese Society
for Agricultural Machinery,2012,43( Supp. ) :146 —152. (in Chinese)
TRELLE AR A, A TR AR U e MLEE I SR A [T ] Rl TR ~#41,2012,28(10) -39 - 45.
Zhang Lihua, ,Xu Zhongming,Gou Wen, et al. Optimization of structure parameters of cylinder-bar type shelling device for ginkgo
biloba[ J]. Transactions of the CSAE,2012,28(10) :39 —45. (in Chinese)
TKAHR, Ty A AR, . SRR T TR S ILIN S S TR T ] Rk TR 40,2008 ,24(12) :76 - 79.
Zhang Yonglin, Yi Qiwei, Yu Qun, et al. Structure and working principle of de-huller with multiple cutter units for lotus seeds[J].
Transactions of the CSAE,2008,24(12) :76 =79. (in Chinese)
WA BRI, kg, A5 BRI 7O R B OGRS B SRR [T ] Rk TR0 ,2012,28 (18) : 16 - 22.
Cao Yuhua,Li Changyou,Zhang Zengxue, et al. Improvement design and test to key components of castor capsule hulling device
[J]. Transactions of the CSAE,2012,28(18) :16 —22. (in Chinese)
RAL B0 XE A LR HUGUR A e LA LA BE T 515 [T ). AR0lk TR 274 ,2008,24(8) : 139 — 142.
Zhu Lixue, Luo Xiwen, Liu Shaoda, et al. Optimized design and experiment of roller-crush board ginkgo huller[ J ]. Transactions of
the CSAE,2008,24(8) :139 —142. (in Chinese)
HALHRE. T e LB TG iEa [T]. R4z ,2003 ,34(5) ;106 — 108.
Zheng Chuanxiang. Experimental research of a lotus seed sheller [ J]. Transactions of the Chinese Society for Agricultural
Machinery,2003,34(5) ;106 — 108. (in Chinese)
Manuwa S I, Muhammad H A. Effects of moisture content and compression axis on mechanical properties of shea kernel[ J].
Journal of Food Engineering,2011,105(1) ;144 —148.
Polat R, Aydin C, Erolak B. Some physical and mechanical properties of pistachio nut[ J]. Bulgarian Journal of Agricultural
Science ,2007,13(3) :237 - 246.
Nalawade S M, Gajakos A V, Aware A V, et al. Design and development of hand operated cashew nut sheller[ J]. The Cashew,
2007,21(3) :13 - 19.
FOBR R T AE BORIL A BSE 1 R A BROT A [T ] AR FL 41,2011 ,42(5) <136 - 141,
Yuan Yuejin, Yuan Yueding, Dang Xin’an, et al. Finite element method on mechanical properties of vacuum shelling chestnut[ J].
Transactions of the Chinese Society for Agricultural Machinery,2011,42(5) ;136 —141. (in Chinese)
SRR, /NG, TN A BT A IROT T I BRI A R [ ] ARk AR 741, 2008 ,24(9 ) :84 - 88.
Zhang Rongrong, Li Xiaoyu, Wang Wei, et al. Analysis of mechanical properties of chestnut cracking based on the FEM [ ]J].
Transactions of the CSAE 2008, 24(9) ; 84 —88. (in Chinese)
e P R A A5 TR AR A e UGG SE M E RS PR AR AT [T ] B A= %+41¢,2011,40(3) :30 - 34,
Gao Xuemei, Hu Zhichao, Xie Huanxiong, et al. Anaysis and research on shelling performance of peanut sheller[ J]. Journal of

Peanut Science,2011,40(3) :30 —34. (in Chinese)


http://www.j-csam.org/ch/reader/view_abstract.aspx?file_no=2012s29&flag=1
http://www.j-csam.org/ch/reader/view_abstract.aspx?file_no=20110525&flag=1

