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Study on various factors compression test of Xinfeng walnut
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Abstract; The effects of moisture content, loading speed and load-
ing direction on the compression characteristics of walnut were
studied in this paper. Xinfeng walnut was compressed under dif-
ferent conditions, and a finite element model was established for
walnut extrusion cracking. The largest cracking force was found
when the walnut shell was compressed in the direction of thick-
ness, and the largest cracking diffusion area also appeared in this
direction, which resulted in removing the whole kernel more easi-
ly. Finally, through two kinds of walnut cracking tests of com-
pressing and impact, it was shown that multiple and multi-range
impact loading could make the walnut shell crack more even,
with higher rate of kernel.
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Figure 1
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Xinfeng walnut
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Figure 2 Walnut compression test
2 W% br
2.1 HrIEdsiE

BEEH T BATRIL R gk 1 . sk 1]
BBk Fe R F B R BE R 1043 mm, HOBR R 220
0.15 mm., 5 BB EAZ MR 78 10 72 )8 LB 3 27, RS 45 1 A
R4 10 38 A

1 FmEZRERCHILMARST
Table 1 Geometrical sizes of ‘Xinfeng’ walnut’ shell and kernel
| K/mm $i/mm J&/mm FEJE/mm T HAR/ mm FIH L/ cm?
i 7e % Bk 42.0141.69 34.10£1.12 33.0141.38 1.4340.15 37.38+1.32 42.03+2.95
kA= 33.034+1.43 23.6941.39 28.68+1.46 28.11+1.26 24.8842.33
2.2 MlHHHE ANSYS #47H RT3 B R7Cm #rEfia I 22.5 MPa,
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Figure 3  Relationship between walnut rupture force and

moisture content
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Figure 4 Relationship between walnut rupture energy

and moisture content
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Figure 5 3D modeling and meshing
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e: Equivalent (von—Mises) Stress
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: Equivalent Elastic Strain

Unit: MPa : mm/mm
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Figure 6 Finite element analysis of stress and strain
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Table 2 The effect of cracking in X, Y and Z directions
B /24~ /44~ /8142 1/16 1= BB
e 75 1wl KA/ ke
Ttk diHL/% Th/ke dH/% TR /ke /% B /ke /% B/ke
K g7 1n) 0.35 38.0 0.34 37.0 0.18 19.6 0.05 5.4 0.92 0.17
T )7 1] 0.37 37.4 0.41 41.4 0.16 16.1 0.05 5.1 0.99 0.22
=T ) 0.39 40.6 0.37 38.5 0.16 16.7 0.04 4.2 0.96 0.13

AR d AT A S AR R AR T ET R ST R e e A TN
e 5e R AR W e B ROR B . 2 m0 3 2 DR 4%

NI Y WG W B T R B
R L 2 RO A A B A0 s DT A4 8 0 e R

127



128

Wl 52 % MACHINE & CONTROL

%3

B 221 8 | 2020 £ 3 B | RASHK

FREBEAXWTHIHR

Table 3 The effect of different cracking speed

1/2 1= 1/4 1=

1/81~ 1/16 1= (227 YN

% 72 J7 ) KA/ ke
B /kg HE/% ER/ke H/% FHE/ke H/Y O ER/ke HE/Y% & /kg
B 5 0.35 38.5 0.41 45.0 11.0 0.05 5.5 0.91 0.18
FHAT T 0.43 45.7 0.33 35.1 14.9 0.04 4.3 0.94 0.10
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