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Simulation analysis on mechanical properties of macadamia nut peeler roll
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Abstract : Objective: To analyze the structural strength and vibra-
tion characteristics of the peeling roller, the key component of
the macadamia nut peeling machine, and determine its working
parameters., Methods: The established Solidworks model of the
peeling roller was imported into Ansys for static analysis and
modal simulation. Results: When the working speed of the peeling roll
was 861.4 r/min, its maximum deformation was 0.032 08 mm, and
the equivalent stress was 11.872 MPa. The maximum equivalent
stress under normal working conditions was far less than the yield
strength of the material. The first six natural frequencies of the
roller were 111,44, 111.46, 345.34, 345.71, 503.23, 681.05 Hz,
which were much higher than the working frequency of the
peeling machine. Conclusion: The strength and stiffness of the
peeling roller meet the actual production requirements, and there
will be no resonance under normal working conditions.
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Figure 1 The structure of the peeling roller
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Figure 2 Structure diagram of peeling machine
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Table 1 [z1] and A,values of several materials
commonly used for shafts
4 VERMEE I Ji[er]/MPa  Ay/mm?®
Q275,35 20~35 135~112
45 25~45 126~103
40Cr 35~55 112~97
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Figure 3 Structure diagram of spiral steel grain

of peeling roller
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Table 2 Experimental results of shearing skin breaking
A% B2 D/mm BN o/ N||[4AH £ D/mm 579] ) /N

1 28.58 572.19 6 30.79 340.47

2 29.54 561.71 7 31.13 607.52

3 30.01 695.98 8 31.62 410.32

4 30.30 287.52 9 31.72 402.22

5 30.66 311.98 10 32.98 652.26
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Figure 4 Diagram of meshing
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Figure 6 Equivalent stress nephogram
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Table 3 Analysis results of deformation and stress

of peeling roller

BAFIE 6/mm

SEHNLJ) 0/ MPa

RH f/ME PN ;| d/ME
3.208 X102 0.000 11.872  3.605X 10 *

M1 3 AT, 3B e AR, B B2 4R B = A B e R AR B
T B faf v 1] Ak 3 2 PR S i 5 R o R R R N R
U8 SR 7 AR B T A R R 0 4 L A A s o ) S
PP . A5 AR JT B R AE A AR AR5 Bl R &5 & b
TR R AL R 45 5 T v 1 4R
44 FEBHIESSH

Jid Bz AR AE 12 e AT I by T 05 SR Bz AR B BF I L
Be SR B 36 Tt B AR 77 AR B S5 T B 7 U 2 S SO B AR AN
T 7 A IR Bl X B R B2 xR A 0 e e AR E
PR AR o R L 4R i B B A2 B I Y [ A AR L A e
FEBCTF IR B A It AL IR B . 6 BB 45
e 7~ 18 12 R G HT 6 B AR LR 4,



&M | Vol.37, No.8

Max

>

350 700 mm
175 525

EOoO- N NwWWRARON
S oovivoh—ioo
CERRIC—~E R~
SWI—=RW—NON
SRAWOAWORNWO
S
=
=]

B7 15#S
Figure 7 1 mode

Max

——NWW R AW
OO —1WODN
NGOG RGNS Yo
~N—= R0 N O W

=00 LN oo N

0 350 700 mm

0.623 69 175 525
0.000 00 Min
[mm]

B8 2HH#EL
Figure 8 2 mode

0 350 700 mm
175 525

SoNRD O R—O
O WO 00— 0N
SANIE—=AB OO

B9 3MES
Figure 9 3 mode

0 350 700 mm

4 175 525
0 Min

B/ 10 4
Figure 10 4 mode

Max

=

350 700 mm
175 525

WO J— oo

ﬁ_
Eoo—NwwhuaN
=3V
=
=

B 11 SH#E

Figure 11 5 mode

>

350 700 mm
175 525

OO WO

E OO NWALNON®
Eooxxmuanons
SIS
=
=

B/12 6M#ES
Figure 12 6 mode

HRRE RN BERERAIRE RN ZHEHRE

R4 PREIRE 6 MIE

Table 4 The first six frequencies of peeling roller

B % Ji#R /Ha B % Ji#R /Ha
1 111.44 4 345.71
2 111.46 5 503.23
3 345.34 6 681.05
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