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Design and test of walnut cracking machine with self-grading extrusion
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Abstract: A kind of walnut cracking machine with self-grading extru-
sion which combined the walnut grading with cracking shell was de-
signed and developed, which integrated the two working procedures
of walnut grading and cracking shell. This machine mainly consisted
of variable-frequency motor, frame, adjusting plate, grading device,
cracking shell device, gap adjusting device and so on, and the
cracking shell gap and the motor speed could be adjusted. The ma-
chine had the characteristics of compact structure, easily to be opera-
ted and so on. The Wen-185 walnut was selected as the test object,
and the cracking shell tests of prototype were carried out. The results
showed that the optimum parameters of cracking walnut were that
the opening size of adjusting plate was 70 mm, motor speed was
150 r/min, cracking shell gap was 10 mm. In the condition of opti-
mum parameters, the average value of one-time cracking shell rate
was 93.2%, and the rate of high grade kernel was 89.8%.
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Figure 1 Structure diagram of walnut cracking machine

with self-grading extrusion
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Figure 2 Structure diagram of walnut size measurement

x1 BIEFEXAGRBETINHNEIERRSH
Table 1  Main technical parameters of walnut cracking machine with self-grading extrusion
HME R/ WHREARN/ WHLIhE/ mBEE o mblgiEd e/ RHURR/
mm mm kW /(N « m) J&/V (kg «h 1) kg
1 150X 800X 1 200 90 X 45 1.5 14.3 380 115 145
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Table 2 Statistical data of three axis size of walnut (n=428)

T 1] He 1] EAD!
RF/mm A L@/ % Rsk/mm A L/ % Rsk/mm R i/ %
31 0 0.00 28 0 0.00 35 0 0.00
32 2 0.47 29 2 0.47 36 2 0.47
33 6 1.47 30 1 0.23 37 6 1.40
34 19 4.44 31 7 1.64 38 12 2.80
35 69 16.12 32 19 4.44 39 31 7.25
36 74 17.29 33 57 13.31 40 60 14.01
37 78 18.22 34 92 21.50 41 75 17.53
38 75 17.53 35 77 17.99 42 95 22.19
39 62 14.48 36 87 20.33 43 59 13.79
40 26 6.08 37 51 11.91 44 55 12.85
41 11 2.57 38 26 6.08 45 16 3.74
42 5 1.17 39 9 2.10 16 12 2.80
43 1 0.23 47 3 0.70
48 2 0.47
TR BRI YN I RSE BE 43 R (36.7141.89) 4 (34.6041.77) ,(41.39+1.99) mm,
x3 BR=ZMRITHAESH F4 BRBSRSH
Table 3 Variance analysis of three axis size of walnut Table 4 Self-grading parameters of walnut
SR FOrR A ¥y F LT AERE BAERAT HEJE 5 G b4 B 1Y
b 10 341.73 2 5170.860 1 454.269  x x 3 fl/ mm FLBERF /mm
Jib F 4554.78 1281 3.556 a 32~33 33
MRS 14 896.51 1283 b 34~35 35
T Foos (2,1 281)=3.003,F o0 (2,1 281) = 4.622;:% % » "# 5 Mk ¢ 36 36
e d 37 37
e 38 38
SPLRPE TR 185 Bk AR I i 1) VA b RSF T A A Y L ; 30 30
1), o 20 7 3 2 B Ay E R A9 RS 5 2 32~ 46 mm, . 10 10
MG BE B 23 20 E B R AT I8 B K 32~46 mm 1 #% Bk R h " "
SEYE R A 12 B fd R Bk AE 43 ke v G B B A R . 12 1
T AT 433 o SR 5 AR A A5 B Bk RS B 30 B s 4 O 07 98 ; 13 13
o R 45 B LB R BRI Rk B A RSB 4. . W W
3 kR e ALY G B v b / 15~16 16
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OrORREE R TR R PR B P B 3 B ARG i 3L R A
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Figure 3 Structure diagram of grading device
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Figure 4 Structure diagram of cracking shell and

gap adjusting device
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Figure 5 Structure diagram of transmission system
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N,

N, — mEBELCHEAER. g,

P = N, X 100% , (3)
N, x5 HWERRAKE
G = N, X 100% (4) Table 5 Test factors and levels
Xp o AEED BALEEE/  C sy
P— BBk — R R e, 00 o KA/ mm (r+ min™") mm
G— Btk A%, 6 1 45 20 15
Ny Bk B g 2 0 100 12
Ny — YRR E 1 BB 2 T 5 ’ 0 10 10
6 HEARRER
Table 6 Test scheme and results
N A 5 57 R — WM R
SR/ % £/%
1 1 1 1 1 73.41 58.15
2 1 2 2 2 84.25 76.20
3 1 3 3 3 90.30 67.32
4 2 1 2 3 82.20 74.68
5 2 2 3 1 92.45 83.24
6 2 3 1 2 90.40 80.16
7 3 1 3 2 85.32 73.40
8 3 2 1 3 83.18 75.90
9 3 3 2 1 91.62 86.72
""""""""" k. 82.65 80.31  85.83 8233
r;i ks 88.35  86.63  86.66  86.02 P 2 3% . BCA
- ks 86.71 90.77 85.23 89.36 R B Cs Ay
* R 5.70  10.46 1.43 7.03
ki 67.22  68.74  76.04  71.37
BB ks 79.36  78.41  76.59  79.20 HZ F%:ABC
=% ks 78.64 78.07 72.60 74.65 7% A B2 Cy
R 12.14 9.67 3.99 7.83

1.2 HERS5HWH

R R 25 43 BT s 0b i 30 45 SR 64T 43 B (L6 6) L Bk
— PR BT AR AN T R AR 22 A A R AR 7.8,

H13R 6 A X F— R M 2, R F 1 WU B>
C>A G5 — R RAR T E R B C Ay W TR
R HEMERFE N ASB>C, BRI SR LTEN
AB G MR 7.8 ATHLFHE B C X — M 7 3R 0 5w g

RT —RMEBERFESHT
Table 7 Analysis of the rate of one-time cracking shell

TzEkIE FR AmE ¥z FH B

A 51.582 2 25.791 16.673 —

B 166.577 2 83.288 53.842 *

C 74.126 2 37.063 23.960 *
CmzEe  3.094 2 s

AR 295.378 8

t Fo.05(2,2)=19,F .01 (2-2>:99;“77,2€%4<E%s“ * ”2‘%/7’\‘
LE
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WO mFHEE AN EARRRZ YA RFEH AR
R PTARER ABCA, ;O XHEAR— PRI 7 % R
B By 45 » T X T 45 b5 i B2 2 &L IR B B B, e . 5 8
FIH R B X — KPR T e B N &K . B B, A B X T
1o B AT AR S A ZE AR T LR B I By 3 @ X AR — Utk

=8 BELCERESH
Table 8 Analysis of the rate of high grade kernel
TERE CFHM AmE Bz F{ B
A 278.157 2 139.079 9.932 —
B 180.554 2 90.277  6.447 —
C 92.761 2 46.381 3.312 —
e 28007 4 14003
BARS 579.479 8

T Foos(2,2)=19,F0.01(2,2)=99;“—"H£ /R AN PE,
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Ay By Cs 0] DU 47 W 1 58 R0 B 92 06 45 SR 3R W], 76 It
SE RN — R e R T B 93.2% MBI RT3k
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