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Abstract

In this paper, the chestnut peeling machine is taken as an example. The three-dimensional mod-
eling and simplification of the chestnut peeling machine are carried out by SolidWorks, and then
imported into Ansys Workbench software. The static analysis and modal analysis of the important
parts of the chestnut peeling machine: frame and screw feeder are carried out. The maximum
stress, deformation, natural frequency and vibration mode of the frame and screw feeder are
solved. The results show that the maximum stress of the frame is 15.321 MPa, the maximum de-
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formation is 1.7452 mm, and the first six natural frequencies range: 12.926~61.197 Hz; the maxi-
mum stress of the screw feeder is 1.7489 MPa, the maximum deformation is 9.0035 mm, and the
first six natural frequencies are 39.525~131.77 Hz. The maximum stress of the frame and the
screw feeder is less than the yield strength of the material. Due to the large mass of the frame, the
first six natural frequencies are all within 100 Hz, and the resonance frequency of the frame and
the screw feeder is not found.
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Figure 1. Three-dimensional model of frame
1. HIR=4ER

Figure 2. Three-dimensional model of screw feeder
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Table 1. Material parameters

* 1 MBS

Mk AR (MPa) THFAEL 2 [ (Kg/m®)
SEFAN 2 x 10° 0.3 7.85x 10°
Q235 2.06 x 10° 0.25 7.85 x 10°

M 3. 4 WTRLEH, FEXTHLA N E & B CLEAI A S5 T, kAR &4 0.98928 mm,
NIRRT E, PN T, kN J18 15.321 MPa, #5745 (I35 70 F K 22 358 B HLIY .

3.2. BBREERHER NES T

W2 R R A B3 Q235, FEMERE . VAR LRI LSRN £ 1 [8], F B FNEHEERIHLAIR
SRR, VLA RE IR, B DR TE Rl i) X AR B8 50 mm,  BRJiE I B IS AS FE o 30 mm,  Hoosk
TN 6048 N, T AR 43,885 1.
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A: RIS

Total Deformation
Type: Total Deformation
Unit: mm

Time: 1

0.98928 Max
0.84795
0.70663
0.5653
042398
0.28265
0.14133

0 Min

0.00 1500.00 3000.00 {(mm}

750.00 2250.00

Figure 3. Deformation cloud of the frame
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Type: Equivalent (von-Mises) Stress
Unit: MPa
Time: 1

15.321 Max
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10.944

8.755

6.5663

43775
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2.6996e-5 Min

L.

0.00 1500.00 3000.00 (mmj)

750.00 2250.00

Figure 4. The stress cloud of the frame
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R ZRRE RS STt T LASRAS LA B0 % AT B W LA I 9 25 5 32 BT, 5 BT L8 K it T A
FEBLT S SRR rh, R X SR T (MR B . AR TR B A IRk,
A R E B BHE UGS IR . AT IX RS S B RO Ao #2H RO,
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Figure 5. Deformation cloud of screw feeder
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Figure 6. Stress cloud diagram of screw feeder
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Table 2. The first six natural frequencies and modal shapes of the frame

= 2. HURAISM B AR RIS R EY

B ix [E] 45 4% [Hz PRBLFFAE IR
1 12.926 BLEE FJRAR AT x BhAR T
2 18.113 BB EJRARE y AT
3 42.898 LEE BJRAR AT x R & T
4 43.482 PUELEART x Hh %
5 49.186 PLAE B3RS AR x AT
6 61.197 BUHE PRI 1358 SR AT x FhiE% 2 %
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MIE 7 ATULE 1, FLA R/ NEIG %K 12.926 Hz, & KEIA 2 A 61.197 Hz, H 5 B Y H
B ARF N 49.186 Hz i), 128 LRR B HIE R AL, ZHAEA 1.7452 mm, 4 (A 4 [EH SR N 43.482
Hz i, #H28 LJRRAS AR/, ZHRAE N 0.3133 mm.

B: Modal

Total Deformation
Type: Total Deformation
Frequency: 12.926 Hz
Unit: mm

0.36109 Max
0.30951
0.25792
0.20634
0.15475
0.10317
0.051585

0 Min

.00 1500.00 3000.00 {mm})

750.00 225000

(@) 1 R

B: Modal

Total Deformation 2
Type: Total Deformation
Frequency: 18.113 Hz
Unit: mm

0.33813 Max
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0.19322
0.14491
0.096609
0.048304
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|
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B: Modal

Total Deformation 3
Type: Total Deformation
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0.51191
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.00 1500.00 300‘[100 {mm)
750.00 225000
(c) 3BMIRA
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B: Modal

Total Deformation 4
Type: Total Deformation
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Unit: mm
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I
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|

75000 225000
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B: Modal

Total Deformation &
Type: Total Deformation
Frequency: 61.197 Hz
Unit: mm

0.82921 Max
0.71075
0.59229
0.47384
0.35538
0.23692
0.11846

0 Min

L.

0.00 1500.00 3000.00 (mm}

750.00 2250.00
() 6 FriR 2

Figure 7. Frame first 6 order modal shape figure
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D: Modal

Total Deformation
Type: Total Deformation
Frequency: 40.14 Hz
Unit: mm

2.3817 Max
2.0415
1.7012
1.361
1.0207
0.68049
0.34024

0 Min

0.0¢

1000.00 2000.00 (mm)

D: Madal

Total Deformation 2
Type: Total Deformation
Frequency: 40.143 Hz
Unit: mm

2.3845 Max
2.0438
1.7032
1.3626
1.0219
0.68128
0.34084

0 Min

0.00

500.00 150000
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1000.00 2000.00 (mm)

D: Modal

Total Deformation 3
Type: Total Deformation
Frequency: 107.47 Hz
Unit: mm

2.2791 Max
1.9535
1.6279
1.3023
0.97674
0.65116
0.32558

0 Min

0.00

500.00 1500.00
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D: Modal

Total Deformation 4
Type: Total Deformation
Frequency: 107.48 Hz
Unit: mm

2.3308 Max
1.9978
1.6648
1.3319
0.9989
0.66593
0.33297

0 Min

0.00

1000.00 200000 {mm)

D: Modal

Total Deformation 5
Type: Total Deformation
Frequency: 122.87 Hz
Unit: mm

6.4674 Max
5.5435
46196
3.6956
27717
1.8478
0.92391

0 Min

0.00

500.00 150000

(d) 4 BiroiR

1000.00 200000 {mm)

D: Modal

Total Deformation &
Type: Total Deformation
Frequency: 131.11 Hz
Unit: mm

8.934 MajlyF
7.6577

6.3814

5.1051

3.8288

2.5526

1.2763

0 Min

0.00

500.00 1500.00

(e) 5 HrfRA

1000.00 200000 {mm)

500.00 1500.00

(f) 6 B4R A

Figure 8. The first 6 order modal shape diagram of screw feeder
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Table 3. The first six natural frequencies and modal shapes of screw feeder

3 3. BEHEE AT E B SRR AR TSR E

ik [ 426 Hz PRAVRFIER IR
1 40.14 IR z B BN RED
2 40.143 IR z B BN RS
3 107.47 BRI x Az B B RS
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5 122.87 WRTEEE y SR D)
6 131.11 WESEHE y S R S
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