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Abstract

In view of the current research status of the existing garbage pickup device, this paper uses the
mechanical transmission principle of belt pulley transmission to design a hand push ground gar-
bage pickup and cleaning device. The device has reasonable structure, stable transmission, and
the working efficiency is 6~9 times that of traditional manual cleaning. It can adapt to different
ground environments for cleaning and sanitation. Moreover, the garbage pickup device does not
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need an external power device, saving time and manpower. Through the analysis of the types and
forms of ground garbage, the overall structure design of the ground garbage pickup device and the
drawing of each component part drawing are carried out by using solidworks three-dimensional
drawing software, and the runner simulation and optimization design.
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Figure 1. Shape overall structure of the pickup machine
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Figure 2. The back axle of the pickup machine
& 2. BENBEEEH

3.3. HARIMRIRYIERE

IRBNH A R R AR ERAEAR R FE_EHOR TRl IO TERE . TRBNE AR08 R o He A A7 i
FRAEE RN . — T, RN BRI GRS N R R R T R, T R T AR
JENBE BAN, A HAR, BlingesE, MM, ERSE RS SEC RSN NIk, RahhiRN BA
BRI, b B, RIS, RO AR EE, DL A RO AP

S AR B A e ) 28 SO R AN i R S AR PR, T B Lt R v B R AR, B —E )
FAME, W LARS (AR E S A R T UR, R PR RS, KR A & SR RSE
Ao DRI, 8 P A D B 3 4 2 e e ARG R A Y

4. WIHE
4.1, FERPHLRIRE AOEHE

b T 7 3 47 2 B ) PR S LR A K b ) P RE R AL D R R B, R TR A
i, R RRE . AELIRIGIRREE T, IR BAT PR IERE, AR BRI, R s,

DOI: 10.12677/met.2022.111007 52 IR N EASE N


https://doi.org/10.12677/met.2022.111007

Rikh %

ISR AR T, BEREROFRAC, RETRARZ S % AT R LG B FELIE B I 0, BARJR AT BE Rk
HLT ], AR ELUEOE L, A B 2500 r/min.

HEIHLIATE LR 24 V, BUEIHE 3KW, “FIRIRTAE 4h, #§E bR

Q> KIT/K, =1.25x3000/24x 4/(1+0.75) =357.2 A-h

NT AT HIUEE Bl & dr, SEhrtH 2 B 12V, 360A-h (81 L i A K .
4.2.V HEHHE

HZNNLIIZE P =3 kw ; F ny = 2500 r/min ; I3 n =300 r/min ;  FLBIHLG HREA — ARG
R LN 2.5, SRS H AL i A N 1000 rimin s CAPRIETE R E SR — ek, fEiE R
IR AR, ZRad J i % (0 ok i 5 AL R s D g = 960 r/min . (R, Jkis Je e H il 45 ) e
BRI Z A L i =n, /n =960/300=3.2 .
421 FREVHEIIEP,

MRS T A [14] 15 TAEE LR HK, =1.1,

P, =PxK,=3x1.1=33kw .

422, EE VHENEH
HRHE Peas Ny, AL T FHH[14] &G RN A B,
4.3. HEHI%E

WM RIZ KRGk, MBS —8BEH HT150 58 HT200, #5455 5040 i B o I8 S B ol 25 mis,
AP KT 10 mis, AT LT 6358 A 468k HT200.

431 WEFELHEEER
BN T [14], IEBUNE 3 HE B4R dy, =100 mm , DK A O 31 B AR N
dy, =ixd,; =3.2x100=320 mm

AN BT, Hd,, =315 mm
iy, = Aifi=(i-d,,/dy,) /i =[(3.2-315/100)/3.2 | x100% = 0.16% < 5% , #7T .

432 WEEFRNERE
v = (zdyn, )/(60x1000) = (7 x100x 960)/(60x1000) = 5.03 m/s
KNS5 mis<v<30mis, HHESE,
4.4. BEV wmHLEE a FIEEKE L

HREE 0.7(dy, +dy, ) <y < 2(dg, +dy, ) WM E L E:
0.7x(315+100) < &, < 2x(315+100)

290.5<a,<830, i%Ha, =500 mm

TR AR
Lyo28, +7r/2(dd1+dd2)+(dd1er[,2)2/4a0
— 2x500+ 77/2x(100+315) + (100 +315)’ /4x 500
=1738 mm

DOI: 10.12677/met.2022.111007 53 IR N EASE N


https://doi.org/10.12677/met.2022.111007

ik %

BT W[14], U AR L, =1800
a=a,+(Ly—Ly)/2
=500+ (1800-1738),2
=531 mm

45 WENFRENERH o
a, =180" —[(dy, —d,,)/a]x57.3 =180" ~[ (315-100)/531]x57.3" =156.8" > 90"

4.6. WHEENRE

HR4i d,, =100 mm Al n, =960 r/min . EEHUBKBCL-T T 7 HURE V/ AHE AL H B0 DI 2 P, = 0.96 kw
AP,=0.11kw, K,=095, K_=101,
L RS

Z= Pca/[( pO +APO) KaKL]
=3.3/[(0.96+0.11)x0.95x1.01
=3.18

U RS Z =3 .
5. RIBHHERIITE I

HIES S MRE R T, THRIF BT 1B R sis R B RE, A SolidWorks X #->2 &f
PERIBEAR AT R4 . - FIH SolidWorks Simulation it AN F AT N A0 35, AT SO AL

Mo B AT R B R B e ALK L R S R Rl RS R ARE, P LLE R RS2 B,
ARG . JE R iE L R LR A B BT N R, VAR IR R I AR R, A
THOTH, AR R KON ARG 1, W] BLissE SolidwWorks Simulation X #4e#3E4T %2 73404, FIH
TR NS, Bt

5.1. HRHIHESH

Fefe | e Wit e 4209 160 mm, A EIFLF4208 20 mm, JEFEDY 20 mm (8@ i, B Ao i
U

3 AA 4 2 HINFRE I N JT B RIS B o XA AT BRI, O 5 (B A AT B, X et
ATTRIALACER, AFEm AR . BRI IR R BAE TAE T, BRI AREn, BEvkE s,
FRERILPR AR, TAE AR R S mYRERE b, B DUEGE 8 F =650 N

I T AR T AT, BRI O N ISR AR S T (e fAk . 0 4.1 Mpa, S/ T AR
Wiy, AErhE B LA, A R, TTNGLRE IR, ek i o R A8 B R AR AR R 1 E 7
AR R S A [ E LR, FReIIAIRE R ek A B B didi . 25 REBFE X B 5 AM B B 7 i
YAt PRI SLR IR i e AP AR, BRI — A ] € L HORACE B RS A R A A
R, WATHIE . WIEL 5 NI ARG AL .

MOTEERATLVE 1, XSRS, b al B fLAL 2 T B KA A . BRI, W] DURRSE 11 45
R KA R RT

DOI: 10.12677/met.2022.111007 54 IR N EASE N


https://doi.org/10.12677/met.2022.111007

Rikh %

Von Mises (N/m"2)

4. 103e+006
' 3. 761e+006
- 3.419e+006

- 3.077e+006
- 2.736e+006
2. 394e+006
2. 052e+006
_ 1.710e+006
- 1. 368e+006
- 1. 026e+006
6. 843e+005

3.425e+005
6. 052e+002

—P B 2.206e+008

Figure 3. Strain diagram of the runner
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Figure 4. The displacement of the runner
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Figure 5. The displacement
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Figure 7. The displacement
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Figure 8. Displacement diagram of runner after optimization

8. MitRFERINIZE

AL, HAEShAAEAT N 650 N B, B RIER AN J14 2.440 MPa, z6/NTF BN E AR /7 27.57 MPa, #§
R 1060 48440 R ESR . BRI E N 0~3 mm, KA ZIEAST, ERRIEYIsEn, %4
TEAR SR % B i Aa e .

6. &

BEE NIV E S AR, B A RS P AR B ORI, A SR i B AG F R LA,
PRI, ARBhRasE, SERITERGR, REEN A, EBCVN A A PAT I RIR S R T, TR
FRAEGNINEN 6~9 1, FFESREOAFFL A RAN AT, mH, #HITRRERREN S, b
RIS IR TR EARAE R, 5 BT, B BOVEBN BRI URBON R IR IR, 223
Z NIk FIH] SolidWorks Simulation ) 2 B HEAT B /3 70 W 75 2R S HUE,  BESR SRR B RIA R 5
GBI, W, EMOE T EkEE, DT et itk s, s
BEREIB BRI /022K, SRR PR FE /N = i B BB, SR BT 9 A H Y

SE ik

[1] RAEW, BIE, e, fKE Aae4 R E IR RSP BFHI{E, 2019(7): 37-38.

[2] Boss. B AEtk mUcs B[], BRI SR, 2017(16): 74.

[8] A5, RN 2T PLC MRS IR 7S B B [0]. 15 25 MR R), 2015(23): 126-127.

[4] SKigZE, Hank, HEZE, TEM, DWW, RN, Wok, M. 280K RS E R E R B0
5, 2015(30): 81.

[5] HEF, #HAM, KM, DB 2IREMERER R[] TRE#% S %, 2015(1): 100-102+106.

[6] #/ANN, A, /W, ARFHERFESHEENPHID]. B, 2013(33): 50-51.

[71 %48, XFIE, R, BTR. —Fa 2 Edk ZE A8 [I]. HLbHE, 2013, 51(1): 36-37.

[8] Schneider, M., Stenger, A. and Goeke, D. (2014) The Electric Vehicle-Routing Problem with Time Windows and Re-
charging Stations. Transportation Science, 48, 500-520. https://doi.org/10.1287/trsc.2013.0490

[9] Clarke, G.U. and Wright, J.W. (1964) Scheduling of Vehicles from a Central Depot to a Number of Delivery Points.
Operations Research, 12, 568-581. https://doi.org/10.1287/opre.12.4.568

[10] Toth, P. and Vigo, D. (2002) Models, Relaxations and Exact Approaches for the Capacitated Vehicle Routing Problem.
Discrete Applied Mathematics, 123, 487-512. https://doi.org/10.1016/S0166-218X(01)00351-1

[11] Colorni, A., Dorigo, M. and Maniezzo, V. (1991) Distributed Optimization by Ant Colonies. Proceedings of the 1st
European Conference on Artificial Life (ECAL’91), Paris, 11-13 December 1991, 134-142.

DOI: 10.12677/met.2022.111007 57 MU TR S AR


https://doi.org/10.12677/met.2022.111007
https://doi.org/10.1287/trsc.2013.0490
https://doi.org/10.1287/opre.12.4.568
https://doi.org/10.1016/S0166-218X(01)00351-1

ESEVANE

[12]  ZedilK. Ja e e s i 2 s e 2 B BT 7 5 05 5 /0T [D: [l 2200 3], T )P K2, 2008,
[13] E&EE, WWE, KKz, £H%E. SRR E BT SHIER]. HUMBHT S5, 2004(4): 55-56.
[14] HUBGBLTF M ZE 2. FUBEE P GETES =25) M. dbxt: HLBRCTAL H fk:, 2004,

DOI: 10.12677/met.2022.111007 58 IR N EASE N


https://doi.org/10.12677/met.2022.111007

	地面垃圾捡拾清扫装置的结构设计
	摘  要
	关键词
	Design Structure of Ground Garbage Picking Up and Cleaning Device
	Abstract
	Keywords
	1. 引言
	2. 垃圾捡拾机总体结构设计
	3. 部分零部件的材料选择
	3.1. 箱体和机架的材料选择
	3.2. 轴的材料的选择
	3.3. 轴承的材料的选择

	4. 设计计算
	4.1. 电动机和蓄电池的选择
	4.2. V带的带型
	4.2.1. 确定计算功率Pca
	4.2.2. 选择V带的带型

	4.3. 带轮的选择
	4.3.1. 确定带轮的基准直径
	4.3.2. 验算带的速度

	4.4. 确定V带中心距a和基准长度L
	4.5. 验算小带轮上的包角α1
	4.6. 计算带的根数

	5. 捡拾机的转轮的仿真分析
	5.1. 转轮的仿真分析
	5.2. 转轮的优化设计

	6. 结论
	参考文献

