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Design and simulation analysis of coconut and coconut shell separator

based on double spring rotary
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Abstract; According to the different characteristics of the thickness
and toughness between the coconut and coconut shell, a new double
spring rotary separation machine for the coconut and coconut shell
was designed based on single chip microcomputer. The simulation re-
sults showed that the machine worked at an effective area ratio of
98.68% . the average error area of each coconut was not more than
49%. In addition, the average processing time for each coconut was 12
seconds, and 286 coconuts could be processed per hour.

Keywords: coconut separation; single chip microcomputer control;

double spring rotation; tooling layout; main shaft driving apparatus
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Figure 2 Structure diagram of machine
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The three-dimensional workflow of the machine
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Figure 4 Exploded view of spindle transmission
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Figure 6 The components of the stepper motor
control system
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Figure 7 The block diagram of driving control system
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Figure 8 The flow chart of motor controlled
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Figure 12 The longitudinal position change of the tool

P14 7] O FERE4y B 1,3,5.7,10 mm I J] B R %
i M BB iR 2 T RRORN T 11 SE R Z IR G R . B RL 14
W LLE 76T 058 BE AR RN AR 1 L 1R 22 1 FR BE O e
B P S TS 0N K s A e B BRI BT
271 98 BRI R 25K 2 R 2 N .l e R B
YL B (/N R PE — 7 908 P DAY 6 P L 15 2 4
BB IR AN F ER IR
4.3 BAHFHEHARKRE

MR S B A LA A 7= o o R Ko 4 A 2R SR L 38 S R L
FHRIRE R 4 mm, JJ R ITI O SEE N 5 mm, i BILE
T AT TR [ 2 A A LA A B B L M A R A

98

10 ¢
9t —=—HZ#H2.5 mm
. — I HE3.3 mm
Né 81 —=— 24,5 mm
7t >— 121 5.0 mm
xS 6l
= x5
i
= 20
Iy e
O Y — 7 N N . . |
1 2 3 4 5 6 7 8 9 10

JI A 5L
Edge width/mm

B 13 FAMFOMAZBGRB PR ALRGREZ,
A1 R AR X AR
Figure 13 Coconut meat digging area error, blade width and

pitch relationship in coconut digging experiment

of single coconut

167
***)jl:l;ﬁ;fﬁfjlnm
. 47 . ﬁﬂgﬁéﬁ?@:‘}nﬂn e
NE 12t H‘ﬂﬂg‘z’t)‘{jﬂSm ’
7}jﬂ£>‘£‘jﬂ7m
K S 10t —=— JJEFEE 10 mm
E x | -
Wy ®
K E 4
)
& 4
2,
"ﬁqﬁ%gr::i,it N
0 T - et ——— _—
0 10 20 30 40 50

TiE % Vel
Circle number
B4 7 EARBEREBR REGRP T 0L
EALE S
Figure 14 The number revolutions of the tool carrier arm,

the error area, and the width of the knife edge

HHFHEREZE 10 em 224, Bk, 5554 ER N E
710 em, BAE A6 Y 100 ASHBF BAR MBS 485 K HAR
A BIBETT BB 3 3 A R b AT B o R R 2
I e BB a5 R T A L DL 15, dy B 15 mI A, R 22 T
PRBEHE T~ A% 00 19 0 3 R 4R 2% T RR AR R A
Tem® Z N B L X 2 2R o, AL R 2 T BRI X R
B oy AR AT TS AT AT AR R g A R
RSP R AL SO A0 A B ER 4 em® L LA 16,

Forh A AT S S LAY B B 630 r/min, JJ H K JE
5 mm, SR 4 mm. 3 2 AL R 22 T AURIRE X R A% %
A B IE AR AT A AR

RS SRR X AL T AT 12 O N ) 07 L i
B S5 R R P S BT B Y SZ U Iy 12,581 s, K #&
REEEZ0 0.119 W, o 45 A~ M 7 10y BB 1A 42 BB 2% T AR
309.85 cm® I sR 1A R BLEL 98,6806, I HAZHLIK /)N
BT LA AL FRAR T K Sy 286

1 2 fp AL MO 2 R AR W, 7 B 2 S () 2 A% ) 42 4
PRI 2 0 P L AS T 1R B Y A A TE AR L RE ik B
98.6820 LA b G5 vh 22 W 1 @ 22 #k Sk 422 J v 6 P 1o AL
T 950 mTE Hx.



M 5ES 2017 %% 4 #7
lg’ B17 g fis BRI i A = R A AR A IR Y 2 AR K
. sk AR L ARG OL . &1 18 Dy Z AR M RS A0 PRI IR Y 1R 25
g
wil 45 RN
= £ ol
g hl 107 2{!
== of & i
§ h =87 > R
2 = o XF e
70 X b
1F ‘ i S 6f .5 ’.'::
05 10 5 st LA
T A g4 <
Coconut diameter/cm z 3l :
B 15 EAMT 8 AR LA IR £ 0k R “ 5l .
Figure 15 Experimental data of the diameter of single (1) > -
group of coconut and its corresponding error 5 10 15
BEF Bz

257
20¢

g 157

1 £

® 2

“ 10t
5,
0 . . . . . L\!—J
0 1 2 3 4 5 6 7 8 9

MliniR 2

Machine error/cm?
H16 PWBERLEGUEISAREESIAMESLER
Figure 16 The number of single-machine error distribution

and normal distribution

x2 REERMENENBESHHESHHUEGER
Table 2 Error area and the corresponding distribution of the

normal distribution of the number of fitting results

5k 22 % J5

2 814.6

MERB AmE

0.943 1 45

PR R R RE BRI ER

0.988 7

12.385 9

44 SEABHFHEBRRREREESTN

TE 92 B LA 2 B2 v, R ] X B F A KR B R
AR TR — 22 R AR —1F .
R 00 5 L PR AF 00 S AR AT, AT T 2 AW T i R R
B f XTS5 R HEAT TR Z LRGN . KB R A BT B A
B A4 A= BERY i A 00 2= 0 7 R A A AR AR D A
BHAR LT B AL bR Y 8 R R Dy iz AR T AR T R £k
WM SHERNRE P -, b s Ak
A BR

Step 1: 4B IESBEVLEL «, GHBEE N Ex, J7 220 En);

Step 2: 4 IE A BEHLE En’ (BN En, H 2N
He);

Step 3,15 1y, =ep[— o)
Step 4:2 (x: sy ) N—D s
Step 5: H & Step 1~Step 4, HA /"4 B L ) = E.

1

Coconut diameter/cm
B{17 ZEAARFSAGMT X EBA G HEF
Figure 17  The radius of the coconut produced by the cloud

generator and the corresponding quantity

457
N 40
=1
—é 35t
w 2 30
K L5 25)
Mg E
< = < 20,
ﬁ % s .
= gi B
—oc; 10 ,:"’_-'
= 5t -"...
0 - .0" - . . - . ° . e |
6 8 10 12 14 16 18

7 EH AR
Coconut diameter/cm

A 18 %aM-TiaHmiXkeyiz 24 R
Figure 18 The results of multiple groups of coconut

test error results

F 3 AL YU T RS HE PR £ 2R i BRI P 2
2% 2 HL S ALY B 630 r/min, JJ A K 5 mm, B2 H

4 mm,

oI 3 AT AL AEXS 300 AR T HEAT O B e i B . A
AN AR B AR Xof 7 00 2 01 Y 1R A R 2R AN A 45 em®

TR AT IR 2E R 4.5 em® IR ZE T BUR B ET 4%,
2 MR T 1) 47 K 445 SR AIE T L I LI B 428 1A DL A 0
B BA AT AT MR S T A
5

EExr a4 b A SRR T IR HOR A 5258 L 5 BURA
Ao R P A A R L M S TG T HE AT S S 0 A ) R A 1
BT — 3CRE T 5 R L4 5 S [ e M Y B 5 23 8 AL
B o AR T HLBK BT J7 i 96 45 & S HURE B 45 R
5E BB AL BT 10 3 Bl 4 ) 2 4 o RO = b b % ) HOR 3
T IE S DT A5 3l 7 FL 4 B 7 BEAZ OB IA . X 300 2 Ap
THEAT O U L 1 2 2R 3R WY B 4 R P AL R
B AATHE RIS A (E AR . SXHLAR IS T IS HE P B B 3
ML B2 A fff pRe N\ 0 98 G DR OB R 48 ] LAY (] I o i

99



EIRRE -3 B8 LA < U5 B [o] e SO P B 7 0 i WL AR 3t B Ay L A

R SHEBTHEBARBER
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