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Abstract

In recent years, with the continuous progress of information technology, unmanned agriculture
has become possible, among which the agricultural drone industry shows good prospects for de-
velopment. In this paper, an agricultural UAV model is designed using Solidworks modularization,
overcoming the problems of traditional quadrotor UAV parts disassembly and assembly difficul-
ties, taking into account the weight and load-bearing capacity in the selection of materials, using
7050 aluminum alloy and alloy steel in the stressed parts, which improves the overall mechanical
properties while lightweight, and then imported into Ansys Workbench software to The important
parts in the UAV are analyzed statically, the structure is analyzed to verify the rationality, and fi-
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nally, the UAV model is determined under the simulation experimental conditions of different
working conditions.
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1. 5|

BEE EAMBARKI R, AL B Rl 2 3ok 3R T, AU RO B e, T AN
AP AT B A — 3 o BATEAARETE AHUE IR AR e 0 SR e D =T X O, k3t 90% 117K
TEAAEHERAE T I T AN S [1] T ANLR TE AL RESR BE=FI{E S, 70 Al 2 —Fh, SR,
S BB SEANERL R R 5 A, SR R IR Fr, DR B A AN LA, AR IR
KILAIRTCIE W SRR AR YRR I s 58 = F, J8fiCRBds, DMED I RAEKA(2].

HAT, ARIEESAE 20 gt seal 7 AL BUAL, AR GRIEANL O] 17T 30 4. M.
WD WORHE . HASEEH Z T AR RO St 18 20 S )\ HEA, HABCZ A B0
— AT BT 20 kg AR 2ROV TE AHLEEAT HEZS BT iR [3]. FE AL TE AHLAER S I A1, 1995 4F 4 5 X
SINHATANLEATIE BB TR, EEEE KN ER LB KR, RATBIRE 7T ERD .

ERAR G B TE AHLIE &2 — A itk AN LIS, KR 7 I AN AE 5% . AU HIE L,
BEHAL BT A X AN DI RERR 7> O AL 5 3% ESF R S HOE B, Wi A FRET T IR R,  BRARA,
KU HEA A [4]. RIE, ASSCHR M 7 ARBUE BT AN, R Ei g, RISt 7 Al ieimid Sor)
WH, AHREEHCR, WO NI

2. EANMEESEZ T

AP HAR AN EZZ B HES, RER, SRR BOR R B A . Hrh L S HESE 2
HAR YR A A (8], HOE RIS & oy — MR AR LS IR ZR R, T ANLIR B REVRS)
710 RENFESR LA TR LA S 3E,  GRAETEANLRIRE PEAUR G VE . S Ja OB Bk I TT5 E AR
Iesf AR B R A, PRAEBCE.

2.1. TANHFIESR

o A FH G AMLEIAL B AE B2 15 1 SR ) ] DAREHE A DLR JL A

1) SRR TG AL R S LA CRUE LS5 1 5

2) 5T LA

PR H AT ANLE MBI : B4R GM kL, 7050 RIS G55, Mk 4Ep Rl B A stk i
Fl EE R BEREE , PU9% 57 B8 SR BLIRBE I s e A, HUBARE e T4 25%~30% [5]. {HA2FIA R
FRMEANTE & 5 HARA R BT RO G %R, PrDAAE S TP st AR, 7050 R 5145544 fE
WA, IR HAE LS KL
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BRSBTS TN, RAKIRE, W 1 R, XEEANUEE AR T Y jie = 454,
DA TE R LR ISR A B i L B R, EAARGE AT EA Bt K I EE AR T AN ETT
A, AT ARSI A To AHLE Lo R o

R e
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Figure 1. Schematic diagram of the UAV framework
1. TAHERTEE

TAE A SE BRIz T, A3 T RE R T 3R AF 2R IR EE 5 M R R B TE AN S AR M iR s, 3 B0t
AHUVE IR, R P AT 7O PR Bt i 2 fos. FUBAINLE, ik SHLE AR AR
P T URATIEE , IXFEELEE I A R ERET, BIW i 2 h, XA O 82T 7B RR, b
IEA T Te AHLEAE 75 i o

Figure 2. Schematic diagram of quick disassembly design
B 2. RERRENE IR EE

2.2. TAHENEE

LIS B PR 23— MR BRI EARHIER, M7 4I0FE, RIEREHLIOR D sein
O, (HIX T AN CATREIE fa e R s 28 M & I ANME AT PVC BRIRHIVEIF, HIKF R
RF &2 FIR e FIE TRAE P2 M I A g, TR B2 KHLRR e, I8 L AE DA I i 5 SR [6] .
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ki Solidworks @A Bit 1 Fh 2R AE R ANURIBHIBRER B, HEZRINF, kb, ik,
PRSE, ARGEENA ARG B, ARSI 3 R . MR R ik sh i ga i de g, g 540
FHEZA A S LIS, SURFERy, #EESCHBPEshae, SCIUBRl. BRI S At Sl fil &
P L, 6 6T 2% B v L BB SR AN 1o R

Figure 3. Schematic diagram of feeding device
B3 HkEREE

ASEEFTENNNBREE B, A ATTa R FJa )y 75 8nT LR LR Al Seal in a2z
WIELE DN REI I 75 B T on s F R A A A, TR ANV & 4 s o ANUHL B ARG B v )
M3 7F, AHENAFES, Loy AL BT 8RS R, RGBT . M HAE R 2
RS IAAEPIE T A, LB O St iR 1

Figure 4. Overall appearance of the drone
& 4. T AHLERIN

3. BAOELSH
VE 9 ) B R B — T R MR B, A SCTE AL AR 28k 1 Fos.
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Table 1. Material parameters

=1L MEsH

g M 2 (Pa) TARALE 25 (Kg/m®)
7050-7451 544 7.2 x 101 0.33 2.81 x 10°
EEN 2.1 x 101" 0.28 7.7 x 10°

3.1 ¢

FERIMELR T 7050-T7451 844, E% B EEIF ARG T, XHLASERAL I A% R
B2 mm iR RE, AR 5 mm RS RS . 1 R8s 24,585 >, BOTHR 14,674 1.

DR 2 48 BRI T ANINLE 05, e 3R TR AT 18] 8 29 R e Hotn 77 . B 9 4IEL 50
Kg =Y, HIANALE B = 30 Kg, W50 48 36T 7 2K 52 125 N 19 7), F48 LK 300 N
P

MIE 5, 14 6 AFRARITE, EAREME TR T B R & 0.011274 mm, KAFEINFEZELL B
b o TR K SR AEAE L RIEETFLF, B S8 29.28 Mpa. A T3 2 Ab & A2 T 8 SR Bl R, BP
AR A L R DI, AR R )2 SR RFIIGOR, FLAL R S5z K T TG LA R R AT
zE KT PR LI Az Ak R 7 [ 7]

0.011274 Max
0.010021
0.0087685
0.0075158
0.0062632
0.0050106
0.0037579
0.0025053
0.0012526

0 Min

0.00 20.00 40.00 (mm)

10.00 30.00

Figure 5. Strain cloud of the main frame

B 5 ERHMNTELRE

Time:
2023/3/2412:19

29.28 Max
26.028

22.775

19.522

16.269

13.016

9.7626

6.5096

3.2567
0.0036773 Min

0.00 20.00 40.00 (mm)
1

10.00 30.00

Figure 6. Stress cloud diagram of the main frame
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3.2. #;MF

INTFHIM R B 7050-T7451 fadr <, BHZME R, THEEAD, W HME R RN 2 mm,
FIE NN LAERS, 4 DYRTFILAE 50 Kg BN, xf H32 LN & B N #9125 N #93kdT, XHnT

JEC S SN [ RE 29, i A A AR SR AT AR AT 1.

M7 K 8 ATLLE Y, SR TAR & AF FIANTF B KT EN 0.7 mm, AAEAENNTF G, KR )

N 116.92 MPa, RAETEINF R Mk,

Tim
2023/3/24 12:21

116.92 Max
103.93

90.95

77.966
64.982
51.998
39.015

26.031

13.047
0.062815 Min

0.00 30.00 60.00 (mm)

15.00 45.00

Figure 7. Strain cloud diagram of gripper (Condition 1)
B 7 MFENNTEREGFES L)

B: Static Structural
Total Deformation
Type: Total Deformation
Unit: mm

Time: 1
2023/3/24 12:21

0.74533 Max
0.66252
05797
0.49689
0.41407
0.33126
0.24844
0.16563
0.082815

0 Min

0.00 3000 60.00 (mm)

15.00 45.00

Figure 8. Stress cloud diagram of gripper (Condition 1)
E 8. MFHNN=EGFH 1)

S>”

FETRBA TN T ANINF-F 1AM I 247 04, FRATESLAZ BN 1 125 N Ekfy, eI
FEINE & LR, iy X Pl TAESA N 2. 2 9, BATAMES BB R A TIF L oriERAL,
IR 0.19704 mm, FHA TR AL, 55 2 AEHJEWIER, DR 4514 AT 000 VR 4 2 A b 21 o

AT INTF A B AT R, XIS B T s B R, SR NG &,
Bansc 1 Fon. EAHER TAEZAF R (BPZ&4F LA 2) 0040 8 J5 IR 7R b T i )12 0 b -

X EEARACHTANRAL S5 P AT RS ], AT 7 UM RE R BEFNFLAL B BT 2 B0 R 1 ) A M R
AR THTE M. I 10 F11E 11, mrRARIE &M 1 F R TE & M 0.74533 {4 T 0.23753 mm, [
KT 4105 mm. %k 2 FIEKAZTE &M 0.19704 FEAIK 9 0.16739 mm, AR BN K, (H2& B
KE, XA LER . BIEET P HEZE B B FRA TR FIA RN 7075 S 6 S oG 48, f

HR 32 304 (K BE ST AR A RN, SERAE I A i o
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C: Static Structural
Total Deformation
Type: Total Deformation
Unit: mm

Time: 1
2023/3/4 21:01

0.19704 Max
0.17515
0.15325
0.13136
0.10947
0.087574
0.06568
0.043787
0.021893

0 Min

0.00 40.00 80.00 (mm)
1
20.00 60.00

Figure 9. Strain cloud diagram of gripper (Condition 2)
B 9. MFHNERE(FME2)

C: Static Structural
Total Deformation
Type: Total Deformation
Unit: mm

Time: 1
2023/3/24 12:32

0.16739 Max
0.14879
0.13019
0.11159
0.092993
0.074394
0.055796
0037197
0.018599

0 Min

0.00 35.00 70.00 (mm)
— 1
17.50 52.50

Figure 10. Optimized gripper strain cloud (Condition 1)
10. RALERIIMFRERE (S 1)

2023/3/24 12:32

0.23753 Max
021114
0.18475
015836
0.13196
0.10557
0.079178
0.052785
0.026393

0 Min

0.00 35.00 70.00 (mm)
]

17.50 52.50

Figure 11. Optimized gripper strain cloud (Condition 2)
11, RALERIMFRE = E (RS 2)

4, &Eig

ASCHFIA Solidworks BEHAG BT T — AR AN, AURSSMIG B, afTdEAT R
P T EIRABI L, XA ST AN A BT Iea S R R . 6T AL S B ZE R A 3E4T T
J15530T, BB ECORARTE N 0.011274 mm, X FE AR T S8 R HE 52 10, 1 5 KB /17 29.28 Mpa, iz
/T 7050-7451 5Ee MR R IRGEEE, ULEIAMELE R A EE, A BR ALt BRI . T
IANTF-5E B &R e M B &EW, Hig KR8y 0.23753 mm, 72 i & 5 FE J5 0 .
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