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Abstract

In recent years, in the process of the development of the melon seed industry in China, the trend of
consumption upgrading is obvious, and the melon seed industry has also moved from extensive
production to fine production. In view of this situation, an automatic stir-fry melon seed machine
is designed to increase temperature control on the basis of the previous rotary equipment, so as to
avoid changes in the taste of melon seeds due to temperature problems. PLC is used as the control
system to control the time and temperature of melon seeds roasting. And the appearance of the
existing equipment is optimized to keep the volume of the equipment in the appropriate range,
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improve production efficiency and reduce the footprint. The device can not only be used to fry
melon seeds, but also can fry other nut foods, has a wide range of use, the market prospect is
broad.

Keywords

Fried Melon Seeds, Structural Design, Temperature Control, PLC

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

RrREEZAMARFZHER, EFR, BEEDFRETRACTRERE, MR OwE 785
PSR, T A AR BB AR P2 7 RS A A 7= o s, AN T A = Al AN O S Rk ) JoT 2 5K
BORRMWIE. 2. HWE, QS 2 IE K Ty B e A, KORIRTE TR R85

ok, JRTIEE E BN TR NI HI e, AL ], R I 7 H Wk _E 2 A B Rk,
w5, BT 3% QR N THHMT A, HAMRENS R = 1™ i i Ae g, ERTH T
AR, FEIR T NI RAS, (BAEBAEAAE T R AR 2 AN R AL BIInAEREAT KB 2 IR
TRAALER S, FEBHRONTAELDR ESATFZHAL.

B BIREOL, WBLE A B U e, R DMERIE R Bt itk B R InIE P R (1],
88 G B i P 1P R BT T R A B AR Ao R PLC [2)F 9dzs il SR GEHA% Lo d e, $22 1) LT Jeb ) A et 1] A
LR PE e IS B B AT AN ARAL[3], B & AR RIS AE S Vi, RDRESR A R SR> o 1t
AR A AT LRI T, AT U e RSB b, A& ZHERINEE, Himar st i .

2. BRI ICFI RSt

IR F LI E ZE D) e N7 B H e SR EAT A ], B R rhl Hh DR 1] 5 DR R AR ek
Feahp s, KB R H T AL B BAE BT A I 26 ZURAIE L2 BE 6 25 10 1 B R
BN RIEHE, LRI RENS TR SR A 18] FUAR T BESR DD IR A . ek, B DI 50 &3l 9 7 2
NTEER, BERCrA R, RIEAT e SR & A3 DRINGE S . 28 EPrid, ABET Bt Iy
WL ZERE XS an e o IR BE 3 0 TAE . o] B St Rl kgt 4T

2.1, BICFHLEYRTER

LR, JedEHOR B PR K e (4 9 HES) B AT Bk BE D BOE 1A R AL . AEXDMERT, AR
Ko I HUI A Rl @b D e, T 3RATA R R I3 HLREAE D B R b SEEIL B B2 [ 5] 58 2 A Th e -
R TR BR G, IHLRABRETE. BN BREk[o]. m Az, TR, B 5
R ZE BN THLHERIN . T L B REIR R AR X DU E B AL ST AL
PRI L, Bty R iaEhfe AR S, B3 KRGl — D =M ARSI R, 2w
B Bl TR ShHLK A& iz 5 H R %l # R 1E A .

WKL B R GBI i Fr s AR SE . BREISHIRAL BT ARGEt h SL T IR . XU
PR e A2 BEND T WL A 1R A 1] (R SR AR o, O 0 S ) D W P RE S (P A 7 . IE RN AN,

DOI: 10.12677/met.2023.124043 381 IR N EASE N


https://doi.org/10.12677/met.2023.124043
http://creativecommons.org/licenses/by/4.0/

AR &%

WIRFHEF RS, 2B R, HSEERANEM, BTz R FhUE R 7 ea
(7], e .

BT IO R FHLI 2, ARSI T —MiE TR EMEYT . T/, TP AR
A I IR FHLAT SO B, A 7RISR I . IRBEIE R IR, Rt Hovk e RiR
H—E MER, EERERDT:

1) BIFHURATAE =Bk, FFE AMAIEEERE, Bl mbuas s emEN T m, KER 12m, 5
£/ 0.8 m.

2) JBIRFHUN R A SR, FT AR il JICF- I 28 5 B U 7E 10 kg~15 kg JE 1IN

3) EEXHRFAH, F ik F R InAR 8], G F SN A BRI Y. IR STk Rt100 FAH
BH. [ A4k R R[0T RINALL o INILINER N 2 kW, T LLFE R R) A 45 137 P4 IR 271 31 300°C

4) PR EAEFE AR, IO IR HICE 20 min G

5) BERIHLTE EALE 2 min P 5ERIER].

6) MOINFHURIERI AT (E, M5, TAEMERERaE.

7) BRIBINFHLISATRE S /DN, %4, AN5Y TR,

22. BLNFIEERITAR

AL R E RS E . AR E . B AR, IR HLRSA ST RS KRR
12mx08mx 1 me HEAGIWE 1 Fox. NS BEShER10], Hoit 7k E, Kb RSy
A 0.68mx0.8mx1.9m. HEEMUIE 2 FR.

TE AR SRR RL SE UG, WIRFHLIF G I Besh, WP RFRMT M) o 3845 i AR 52 A
FEHFE 4%, R R I AR TSN R 28 N RIHT .

LR, 2-BER D R AhaE, 30 hEds, 4-ten

Figure 1. Stir-fried melon seed machine overall structure
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Figure 2. Overall structure of feeding device
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Figure 3. Automatic stir-fry melon seed machine working flow chart
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1-ERHAE, 2-Fe
Figure 4. Schematic diagram of feed box spiral shaft
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Figure 5. Feed pipe diagram
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Figure 6. Feeder drive mechanism

B 6. HHRlERfETIE

3.3. EBEMHNSEH

I SEH T AL, TR B R BRI, 2 5 IS RN [ 12], AT 71 U i
A TERLIN s P (0 kT 5 T 18 S AR MR e RO S BRI R e A B A REX S LA,

DOI: 10.12677/met.2023.124043 385 Wbk TR S H A


https://doi.org/10.12677/met.2023.124043

AR &%

BB E B SR A ] TR BN AR SCHE,  [RIBRAE R, T AR RIERE s 5 R g R, S B
PER TR IR R, s RIS/, S fo i P AR ) AR K ARG R g o DRI, R P %
TIO IR HU & AR ook, iR Bt 2 B A BA DR R BT HI R R A SN, &%
X i 4 0 T R ORI PR T

BEXS B A, AR 7 RTT S, I BRAER IR, M RN 10 mm, B
TR 1A 2 1B a] B AE 0.5 mme Jd AR A1 BED 107, DR 10° R} AR P2l 3 I # sl i A 2 4
H, JFHIE RS Iy Eefhii AR 38 2 AR TR R I FELA Bl s e iR S I (KRS TR, B
TR, MATE 6 K, INTRIERRERD), SHESNPNRE & AN EEDRER TR X
BRI PRAE T VR AL B IR, R AR AT R ER G, BRI B H K.

Figure 7. Fan diagram
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Figure 8. Discharge port diagram
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Figure 9. Fixation of feed rack
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Figure 10. Pressure on the feed rack
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Figure 11. Feed rack grid
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Figure 12. Stress diagram
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Figure 13. Displacement diagram
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Figure 14. Strain figure
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Figure 15. Safety factor diagram
Bl 15 RERHE

5. BRI EENIALE
5.1. EFFE

NI B LA Rk, FERENLRIAE SRS . MTiTss B0 St 7 — AR Iy AT b i, 4%
HERH N S ke 8kg. 10 kg =2, A RIGETHINTBERIN 8], Ib (], FEHL R, KA AERAR — Bl
5 BEHLA TE REAR bR o

5.2. RMIGLER
=1 RNARRIEHRLS S B S

Table 1. Test parameters of automatic stir-fry melon seed machine

# 1. B INFIIRE SR

JRTE kg BERH 8] /min Jb 1) 8] /min FEHL R/ (kw-h) KA ARk
5 7 13 1.26 Ak —F
8 10 19 1.73 ik —3
10 13 25 221 ik —3

HI 1 Al A, HENS TEHLEBERI (], b (], FEHLE . AN B AR — S 7 TS AR 7 A 8
THESR, S5 BN, A RE .
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