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Experimental Study on Extrusion-grind Rubber Fruit Shell
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Abstract: In order to research the change rules of rubber fruit
shelling efficiency with the related parameters and determine the op-
timum conditions of shelling efficiency, a rubber fruit shelling test
machine was developed according to the principle of extrusion-grind.
By using the single factor and orthogonal tests to analyze the
influence rules of shelling rate with different extrusion pressures,
friction velocity and material, and the optimal operating parameters
of the machine was found. The results were as follows. With the in-
crease of friction velocity. shelling rate firstly increased and then de-
creased, and it increased linearly with the increase of extrusion pres-
sure. Moreover, it was also found that the shelling rate gradually re-
duced, when friction material were steel, plastic, wood, rubber. The
influence factors of rubber fruit shelling rate from high to low in
order were extrusion pressure, f{riction material, friction velocity.
When it worded with extrusion pressure at 700 N, friction speed at
46 mm/s, with steel friction material, the shelling rate reached
81.8%. The results could provide test bases for the whole design of

rubber fruit sheller.
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Figure 1 Rubber fruit shelling test machine
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Table 1  Grouped according to the size of rubber seeds
G| $E/mm i /mm
1 17.2~18.2 16.0~16.9
2 18.2~19.2 17.0~18.0
3 19.2~20.2 18.0~19.0
4 16.8~17.8 15.0~16.0
5 19.2~20.2 15.0~16.0

102

PSR« 3 S U B0 AR RS TR R~ 25 S 3 R i 3 6 45 R 1Y
LR
2.2 RIEIBHR

AR50 0 RS B A P 0 T B AR RS SR 1Y B 5 A

R IR BB ARbR . W R RO I
=M =M o0y (D
- TIX 0 »
A

T— BRI BT, Y5

M, AR SR B L g

M,—— RIS i, g.
2.3 REHE
2.3.1 HHEFRRAR

(1) ML RS« [ SO ETE R 1 700 N, B AT
THT A A A R 5 25 Oy W DL 3L 43 03 3% 8 O 175,350,525,
700,875,1 050 r/min; 55 A IPHMHEAR . AR HLEEHE 5
EE B AN S 48 T B 2 ) i A 2K

n X nd
_ i 2
Y7 40 X 60 (2

A
d— 15 R H%Z,d =100 mm;

40— FL AL b ol ML 0 L

WO N7 Py FEE 4 Al R 8 RE 43 3 R 23, 46, 69,92, 115,
138 mm/s.

(2) FEBEARTE AR LS : B2 S HCH BT J) 700 N, H
BLEE 8 350 r/min; 48 5 Sy JBE 8 Al 18T B4 OB, 43 50 B O RO
M BT IR AR 5 JBE 5 % TR 4R A

(3) M J7 5 - [ 40 AL 38 350 r/min, JiE
PR T A4 LA SR AR 5 A% i R R R g, 43 S E S 200, 300,
400,500,600,700 N; i 5% 2 R AN 85
2.3.2 IE3CIAEE LR G R R 00 25 5L 5k TR 0 T AE
AE R AT E ) A R AR RA 4 DK
KA Lip (4°) IE 3208 R BTl 8, 9F DUBE 52 % 1F
e ts .

24 REFELRE

5 YR T I 2 T TR AR B SR B BT T T TR
B AIG  H AR S SR BN B R v, SR 5 R R T IO R O 4
T 75 e SR B T PR R R N 2 [ L o B R ) R BA B
S BRI L SRR B S S e L. R AR A A 1
PP ASOF [m] )5 45 1k s AL 00 R B AR IR SR . ARAR
(DI ABER, MR T IR AT 5 WSR3
{8, B UK B AR A R 10 A [ 41 AU AR ISR .

3 WAERES R S ie
3. BRERBERSHW
0 5 4 4 A B gk L BB E 7 700 N AR I A RE R AR

I BT 8 452 1 0o AR R B 7 S S R S5 CR LR 2,
Pl 2] A0 B A R R R O R R B e R R B RS



E33EFELH

A g WL 568 % 2 ORGSR It o 1K

MM s . AT BRI » B SR R 4500 JIE 180 T oly 45 A5 e SR 1) 3l g
O ARAE S 2 AT B A R R B0, B B 0 B A B s 2 T
PITBERLGA MG LT 2 XAl %%F#FTF%%HE
8 2% W] O 92 b I % J3E 7 23R 1 5 4K

BB e J1 2k 700 N, EEHE B R 46 mm/s B, B 5% g
AT AR o IO ST A RS 5 R A . A T AR S AR
Jiz s St o7 1 B 52 2 Ry 41.7 %6, AR AR Ry 59.1 %, 3 RHAR Bt
70.8% MR ATy 81.8 %6, J PR W] B S FEE 468 AR TET A4 e Y A
A R B IMR R AR R AR AR AR . 2 AR TR 1 T
JEJIT o M TR ) AR T /0N o 55 00 SR 1 42 fi T /DN o AR R SR
9 HE L 0 K T AN 78 28 w5 o 5 MG [R] B, A ) B 48 A T 64 )
b I AN ) £ JBE 488 R At 2 — AN SR BH . T  AE FE ARR R
TR R I Al & BUAE ML

TUBE SR B O 46 mm/s, JBE ﬁvﬁﬁja%ﬂffﬁ W55 AN [ 5%
FE SRR A 7 F i s e 25 L UL 3. |y &I 3 W] B
RS SHrE R 20l RIS R ., B R R Bk, i
FERM . (I R R R ' 700 N, A& W 5 15 45
R,

%

Jhi e
Hulling rate/%

~
=

N
W

L L J
40 60 80 100 120 140
JEE A5
Friction velocity/(mm + s™)

B2 B EGYR
Figure 2 Effect of friction speed on the hulling rate
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Figure 3 Effect of extrusion pressure on the hulling rate
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Table 2 Factors and levels of test

) A BEEN N B/
K CHFEE /N
g (mm *s )
1 R 23 200
2 I 16 100
3 SRR 92 600
4 KA 138 700
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Table 3

REEROREST
Range analysis of rubber fruit shell orthogonal

test results

T R A B C e %/ %
1 1 1 1 14.1
2 1 2 2 26.9
3 1 3 3 31.4

1 4 4 40.1
5 2 1 2 53.0
6 2 2 1 33.5
7 2 3 4 74.5
8 2 4 3 62.6
9 3 1 3 42.3
10 3 2 4 70.8
11 3 3 1 12.0
12 3 4 2 31.8
13 4 1 4 55.0
14 4 2 3 53.9
15 4 3 2 39.6
16 A 4 1 7.4

""" By 281 411 168

ks 55.9 46.3 37.8
k 39.3 39.4 47.6
ky 40.0 35.5 60.1
R 27.8 10.8 43.3
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