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Experimental study on Apricot stone extrusion breaking machine

i

ZHU Zhan-jiang"*

Z R
LI Zhong-xin'"?
oKL - Bk

MAIHEMUJIANG Batuer'?®

E
LIU Kui'*

TR
YANG Li-ling"*
6 5

YANG Zhong-qiang"*

QL. gAY B4 B A AU AL BIF 58 BT B i 28 AR 5F 830091 ;
2. Wi SRR O MRRRE A TR AR G BT BB ORSE 830091
(1. Institute of Agricultural Mechanization Xinjiang Academy of Agricultural Science , Urumqi ,» Xinjiang 830091, China ;

2. Xinjiang Research Center of Equipment for Characteristic Wood'’s Fruit, Urumqi , Xinjiang 830091, China)

WE A2 S W S A A s & R AK A= R G0 PR, 0 —
HEBB AN L EMB S BR T Z AERARAITAB, A
MRS S AR A A GERRA R L B AR B R
# 3R F AT HEATER KL S, EREAA B
o) A ORGSR AR 3 R IR R L E B AR ARk A AR
RARF AR R F; B R E L 400 ke/h, Bk W R A
9 mm,E FH 4% 400 r/min B, 8k A& F A 99.65%, A= &
H 968700 e A R RAF, MARMEEL L
HTF AR SR R, B R S A B T
BB ES 2 mm B, g RE BN A LB RE SN
Ak,

KBRS HE Y RA X

Abstract: In this paper, a pricot stone breaking machine was
designed to solve the current problem of low productivity and high
rate of broken kernels in apricot stone breaking processing. The
structure and stress situation of the machine had been analyzed. Vari-
ous related factors were analyzed, and three primary factors
including feeding speed, interspace of breaking device and rotating
speed of active roll were focused on. Moreover, these three factors
were selected for orthogonal experiments, using the Star apricot
stone as material. The results showed that the clearance of breaking

device had a significant effect on stone breaking efficiency. while the

EE£TB: A6 XBHFEE T e 4 5 & J& £ I (45 :2016D04007) 5
SEAD Bl 2 e T S B A I H (45 : xjnkkl-2016-008) 5
B TRBEARBIFE 0B (4% . H141212001)

VEE B R UL 5B 88 A B 27 B AR A B W AL BIF 5 T B 2R

BIRAEE 221958, 5, 37 s Al A} 27 e A% ol 1L B Ak F 5 S
WF5E 51 . E-mail:zzj_hao@126.com

YR EHE:2016—06—22

speeds of feeding and rotating of active roll were no obvious
influance. The breaking rate and entire kernel rate of the material
reached to 99.65% and 96.87%, respectively, when the feeding
speed was 400 kg/h, and the rotating speed of active roll was
400 r/min, using the 9 mm interspace of breaking device. This
breaking effect was better than those in the other cases.
Furthermore, other kinds of apricot stones were tested using this
mechain at the same feeding and rotating speeds, leaving the inter-
spaces of breaking device at 2 mm less than the thickness apricot
stone, and it was found that their breaking and kernel rates could be
up to more than 98% and 95% , repectively.
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Figure 1  Structure diagram of Apricot stone

breaking machine
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Figure 2 Stress analysis diagram of Apricot stone breaking
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Figure 3 Effect of active roll rotating speed on breaking
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Figure 4 Effect of breaking interspace on breaking
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Figure 5 Effect of feeding speed on breaking
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Table 1 Physics parameters of Star apricot stone mm
% H1 A58
S g =8 K g7 EOBREEmE RmE

25.44 20.59 11.42 16.21 11.22 5.04 1.0~1.8 2.5~4.5
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Table 2 Orthogonal test factors and levels
T A MR/ B #isel  C EshiRfcd/
(kg+h 1) Fit /mm (r+min 1)
1 200 7 300
2 300 9 350
3 400 11 400
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Table 3 Results of orthogonal test
WS A B C W/ % BLE/N
1 1 1 1 99.92 56.25
2 1 2 2 99.65 94.12
3 1 3 3 64.71 99.92
4 2 1 2 99.96 53.33
5 2 2 3 99.68 96.67
6 2 3 1 56.67 99.89
7 3 1 3 99.95 53.33
8 3 2 1 99.62 96.43
9 3 3 2 62.50 99.90
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Table 4 Results of variance analysis for breaking rate

Jr 2R mEFIT Al HIr F{§f Pr>F B¥%

A 11.287 2 5.643 0.985 0.504

B 2 965.142 2 1482.571 258.825 0.004  x x
C 11.764 2 5.882  1.027 0.493
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Table 5 Results of variance analysis fo rentire kernel rate
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A 0.068 2 0.034  0.013 0.987
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