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Design of apricot core-breaking device with squeeze-tooth-to-roller

and analysis of the strength of pressing roller
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Abstract: The working principle and technical parameters of the
helical tooth-to-roller squeezing apricot core shell breaking device
are described. The structures were determined. including the
shell crushing roller, the double-layer vibrating screen, the ec-
centric transmission device, the size of the shell crushing roller
gap. The modal analysis of the main components of the shell-
breaking roller was analyzed with ANSYS-Workbench software.
and obtained the first 6-order mode and natural frequency. The
lowest-order natural frequency of the shell-breaking roller was

17.258 Hz, which was much higher than its working condition
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excitation frequency of 5. 83 ~ 7. 50 Hz. There will be no
resonance. After testing with no grading, the average value of the
whole shell rate of apricot kernels broken by the device is
86.46 % , and the average value of whole kernel rate is 82.73%.
After grading., the average value of the whole shell rate of apricot
kernels broken by the device is 98.18% . and the average value of
whole kernel rate is 95.95%.

Keywords: almond; shell breaking; twin roll extrusion; shell

breaking roller; modal analysis

BB EE AR RFIR EE N LM, B
SR R FE T B, BRE 2019 4F IS, BT IE A Bk R R
11.126 75 hm® 4= & 93.309 F t, F EAMIEZLE A O

B0 B R AR X 4R R AT %ﬂBﬂ BT 52 75 55 I g b
N LI X o 1 o oo W L = 1B 2
R TAEENEAR NEMIEDIR® 44 % 095k
SFERE RIS BRI M SRS Y M
B AT B TR A R DA R M B I R AR
AW T

I oo A 0 0 4 R V& 5 T R0 A A e L
BRI A7 AN TRl o 32 ALBOIN T ok 4, sl
K35 sl B R AR =, o O LR G T A S i O
BRI ST YRR b Rk 5 Il R A O I X 22 BF
I8 T AR 5T fo A AT s T R AR o X A AR LAY
(R B A ST IR A 5T A A R] B 43 A 4 T T T AR Y
WAEAT THFSE TRE X A A% O % K SR K g r
B R AT TR . SR e 5% i 8 i A IR
B 3 B A v 3 — [ A i A DL A

115



A 542 % MACHINE & CONTROL

A R e e TS H Y B T S A AL R AR
A IRl — Fh R xR A A e R L Jf s
ANSYS-Workbench {4 X 32 2 &5 44— 58 FE 4R U AT
RS I AT » LU AG A B30 OF A 92 B i 1 2 7 P g Y
PRk A RE - S % 7€ BB B9 45§40 18 1 $2 B3t — 7 i Hodim 5 B
WS FE IR T R A R
1 g5k dink e T AR AE
L1 ZH#AR

YR BT E A e e B R A e 1 R, )
762 B AT IR TR AR 4 5 E TR 5 AR mT T R 4
o R YR 2 R A e IR BT A R AT B TR R T, T
PR AR 4 A B PR B AR AL 1L ERLSE 1 |
W6 3 VAT 22 R 1 [ R 5 AT R R AR 4 B AR
11 EEENLAE L IO IF S IR shif 7. F Ik ahfi 10 A1 .
i O A5 BB E 12 [EREAEDLIR 1 2 3 09 1% Bl il AL L 1300 2
B 11 S0 s B 12 IR AR L TR IR 7
10 BB FHLA 1A,
1.2 ITHEFEE

AREA b AR % T U A 7 2 B AL 6 TRl
Bt i sl [ 2 IR AR 5 WERE i O A% gl 2B B 10 FRT 98 45 &
B4 TEHE AR TR B ) AR DAGR IR R AR E A Rt
B . Te A AR R A R B R SE R Y A 5T T AR IR
Bt A A% WORE 3 6 AR A R L 7E [ 2 TR AR 5 A AT A
WA 4 B X R B R LR A E N BB AT e, BLUR
JZIRBNGE 7 A 10 X 5T Z G B YR BEAT 5 o3 T JZ PR3
Jifi 10 ¥ B2 IR 7 07 A LSS IS B A A K 0 5 1R
PR =T R O 9GRS CREE I R IR 3
i 7 R shid B R de O SORUE) Lk se i B R AR I E
FEPRE T R AR S0 10 G H
L3 HEARSH

ARHIA X A % I U A o 2 L B T R RE S R T A
RZHEIME 1 PR,

1 2 3 4 5 6

9

12 11

oML 20 JE7dke 3. mERO 4. rfETIESR 5. [ KR
6. LML 7. ERIRIE 8. Bk O 9. FHEAD 1o T2
PR 11 EERE 12, Mo fE iR

Bl #HAESRFEXEVZACKELENTAE
Figure 1  Structure diagram of apricot core shell

breaking device with helical teeth
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Table 1 Main parameters of apricot kernel shell

breaking device with helical teeth
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Figure 2 Schematic diagram of apricot kernel

shell breaking device
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Stress diagram of apricot nucleus entering

Figure 3

extrusion gap
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Figure 4 Schematic diagram of double-layer

vibrating screen
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Figure 5 Schematic diagram of eccentric

transmission device
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Figure 6 Three-dimensional model diagram of

crushing roller

K2 BEEREBEMHES

Table 2 Material properties of various parts of the
shell-breaking roller
wie meas o PR
(kg *m 3) GPa

/NI 45MnB 7 850 210 0.30
Bt 45MnB 7 850 210 0.30
ESyE) Q235 7 800 195 0.28
HEAE 45Mn2 7 900 220 0.35
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Figure 7 Finite element mesh division of crushing roller
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Figure 8 Vibration shape cloud diagram of each order frequency of the broken shell roller
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