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Design of intelligent rotary shoe cabinet

Mingliang Li, Chenxu Zhu, Yunqi Zhao, Xiaoyang Liu, Fabo Lian

College of Mechanical Engineering and Automation, Liaoning University of Science and Technology, Anshan,
Liaoning, 114000

Abstract: This paper designs a kind of intelligent rotary shoe cabinet that integrates a mechanical drive and single-chip microcomputer
control fully. By using solidworks software, precise modeling and assembly of gear, a double-sided gear belt, and a shoe box kit were
carried out, and a selection calculation of the stepping motor was carried out. The final design of the shoe cabinet can control the stopping

position of each pair of shoes according to people's needs so that the user does not have to bend over to reach the shoes. The shoe cabinet

can fundamentally solve the shortcomings of the traditional shoe cabinet, which covers a large area and is not easy to take.
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— BREX

1984 45, 3[R AFHE AT HVCRN “HAERE" S,
T 5 P B TR U6 F 20 22 90 454X FI A R s
W EABERIEAT AL, AR RS SR, #
FAER NG AT &, 22NN F 9% A
A LR, R AR 25 S 7 2
. TS A R RCRL (e T L 0 KTy DAL, SRy
HEVRGA, W (1D SHEEK () BEKIHS
R0 B ER: () BRI T RSB, 1S
RO T A AR R AU T LU SO
AP 5 AR B I LB R 7 8, BT (5t
MR, A ST — SR R SUEHE, 1 EHE T
SOBEAL, PV 0 e AL TSI £ 104
AIEAT, i TRFKRER A, BB TARAT DR R,
BT 436 B2 AR TR AT, R A GRS DU D Ty 7 L 7%
KR L SR REERE A% 22 B A TR 3 )
Bt RS

= WA

SR ERE I P01 10 I T, A1 DL T 56

(1) Koy NABRE T IREIRIRE SR, IR BRSO &

114

NS ORAEA
(2) REB7 NAEFABIT AU £ RE 5 o 10 i ) 2 2 e X
JEid T &5t

(3) KERIF AR AR NHRI A L - oUEE 7, JF A XURE
TSR AR

(4) 294 —2F N T U A T AR A8 T AN,
WEAFPUAE AR I T80, IF BARBERAR 7 2 A R

AL E R ERR AR (R T HI G
E, BAGH BLTR 458

(1) fasra g, 72w A .

(2) BITFEEERAL, NS T rasE L, A
EZ O

(3) KESD AR BT & Re fl_E R RE R a2 —1FR
SEAE IS -

LR PR, BA TR AT EE R -

(D ®EFFEAA MRS, RHREERANY

(2) —ANGF U BEAR T REE 0 AR AR IR L
(3) FATHEMRESER, ARG, o U



-3 Universe

Scientific Publishing

TokHAR: 4% 6 1
ISSN: 2661-3662(Print); 2661-3654(Online)

SEHN A RE AR o

= BEGTREIT

3.1 FEHIF B b Rode %

W L FBCE PLC IS8 Hl. PLC W] gmfe i 5 42 i)
N2 e A e R AN 2 et ST N IR (ESE Ve = okl £
RO, MR AR E A, & B AR, A
WUASEAE RAF o T AR IR BT (AR I 26 00 LR BEAE R AT
B Re

HH T A R BB DL E A B, BT DR RN I R 4R
BAESAE R R (RO B, TR TEB R b STt
L AR, AT DAE I PR B AR R L i R S
B USROS IR B A EAL S, TR [F]
FER, UAMERESRE EA AR ThEE, 2 7 —FiHlr X,
15 B v AN A TR N A R 52 52 B [ AR OR - Sl RE LI 1

T R B B LI a4, DO B L AR 4 e 2
1T RSN BN GG AL B, AT 5 LAz 25 0k rEAL I L R
BEAT T8, B2 B BHERBEE A 517
AND_5(5 %), ULN2003A GEK HLUE SR IKE HLHL) , AT89C52,
3533k Bl MOTOR-STEPPER.

L

= Ll =)
s ':r|>’ = R
: gHH C :
arEme [C>
Bl il

S Eab gt v
e ] POAD0 |3

E PO 01 :
—— 8 e Hﬁ“&u

- POAROE ==

! i B +
— oty i e )

+ oM

; PROAE 16 1 !

a =8 =

%vﬁ P23y L
! o Lot o - 35:1 3 )
sy s Bl e

i pramz PA0RAD

= P #31 ~

o EEh

Tahee o Eitr—a g 1o

s e =

-ﬂ-l #7 FITRD [~ : | Biloe A

- —
) —| Effe— —
Lig
Hee
P2 vk L

3.2 WUk A& 3 73 G Ae it

% B e A SR solidworks 1 XA B4 154745 1k
BRI o AP AR Bty BRR P v R e v
4 2000mm, %N 1000mm, JEEEA 70mm. AN K
9 400mm, LA 300mm, JRFEH 400mm. ARTHEE 8 A
BEG, B T IR SERR R SR G S R

B AR AR — R R U (LD — SRR
i (1.2) « WUASKSFERER (1.3) « DUASKR G E R (1.4).
N AMEERELAL (1.5, 1.60) M—Ashhimbst (. 4
o Wil 3 FR. SR HLIE ETE BN, A DA AN B %

P 3 BERE A

4 ik B AR PSR AR, K SRR TIE A AL
HG AT E RSN SR B Gk
(2.1 B (2.2) FHEESGRH (2.3) Ak, RN
R R I SR R, Bl S EIFALIRE, EHkife i
JE A NS, AT A N BUHIAR B) U5 5 FRAR A U 2R T
(tlrh b R A, SR e B XU 3 U 1) I8 B T
B)o B R M AL B A T AR b, DU ORIEAEZ AT I AR

K4 BHEEn

115



TokHEAR: 4% 6 W
ISSN: 2661-3662(Print); 2661-3654(Online)

-3 Universe

Scientific Publishing

NSy R IT R AN HENL (3.1 | Heshiife (3.2,
33, 34, 3.8, 3.9 . HINLSZH (3.5 . Mk (3.6) BLAIN
U] R LZ (3.7) 2R . HEARR VY SRR A% Bl BEA T IR A%
B W 5 fR. IR IR NE 1.

CIREZ AL Gl

ke R i 53 FEA BA%2 D/mm
Wi 3.2 1 52 52
Wi 3.3 1 100 100
Wikt 3.4 1 52 52
WA 3.8 1 52 52
WA 3.9 1 140 140

® 1 kiR

3.3 Bt LA IR R T 5

N TAERRE S BT, JATESE DAL
BN AL DRt AT TS IR A A S e g, BT
Wil PERERTEE, (EMIAR . LI EES ﬁ%kﬁﬁ%ﬁ
AUMEREA RS AE . T H LR 3 E % 2 AR,
AT B 2R A

HI TR R e Bt — M LT E B S S—N
FEROEE S REARARIY, dit, R B AE BT B R B4 A
PO TR A T 3 — D0 AN TS I 9 i S IS P A 0 B R
71, MR,

BEXUEE 1k, B2 BEG IR AL T TO0UEE, BN Ske,
7 ELMG & B AL SRR R AN 0.92, JEA MG & B4 30 .

M@ AR

@ A= - Ffzj%zn% :5x9§:5789N
n n 0.92

Hp

Fy—— N7

F —— RS E), HIINESE g B 9.8m/s?;

116

n—— MR HAR B R

=, AREL: F, = F, =57 .89 N

LU Byj b2

P=F, -V =578 Nx02m/s =11 .58 W

H: vy ——NEAWIEATIEE, AT E R AIERE N
V =0.2m/s.

T RE AL SRR 0.94, HikeALa A AL, Brid

WU gide fe s e oA
P 11.58 W

P = = =14 .83 W
HAL ﬂfﬁ%At 0.944

Zi b, ZEEAOD A RNLAZh R IE SN T 14.83W 4 RER
MR EIBAT .
M 1 AT AT LA IR R 3 7 = 2.69

R Y = 0.2m/s » D ( 1) = 140 mm
IR
Voo
Ny ¢ 300 = - _ 0.2 x60 x1000 _ 27 .29 r/min
D e 590 3.14 x 140
&P AL A

Nup =i Ny 59 = 2.69 x 27.29 = 73 41/ min
s A

=9.549 x
HihL

Ty = 9.549 —2_ 1;‘3'8; ~1.93N -m

AR B LS BN B R T It S, X R4
DS AR AT I B 22 A P AR BRI A SCBRIE 38 tH — 3ok =X
HEEAL, A 10N » m, HH S RN 150rpm.

. B TR

FEARAE ST b ol e G Pions L i B 4%, 8 m] DL B
BRI R EE R S, B WL D BE LIRS % 3)
AU AR, AR 581 30U A& B R i PR A 14 30 %
PR BEAT ) ) e, b T Xl A v R UK R e o XX
T Zh ik BEATHe ), MG EMBi e Sdizss), hTE4
ERACH AR, JF HAR R B L, MREIRIEE & EE3)
AR AR, XFERAT DO BT S RIS IR B T,
TR O B T, R, T DURAE SEPR AR 2, R TT
EARIZIE R 7, =2 P AE R 5 B & AR AR TS
GRS T ISR EE R By, B BT SR B R
Jis JHE PR AE R

B, M

ATV R B e e AR RS B A% B A B R L ) 7S



@ Universe
3 Scientific Publishing

TokHAR: 4% 6 1
ISSN: 2661-3662(Print); 2661-3654(Online)

SRETE—, SRS PSS LS IE 6 B, JRIRED
W S HLAGROUT A% 30 D 5 1) 77 20 Ao 285 A 3 42 1 0 Tl 1 o ot
TP Ess, MR EAS AT WG FEET. %8
FE P BE T MARAS Lok T AR GL AR 5 2S ). S 2 BUEE 1 o) R,
AT LA A AT T IR B R K F A R AR I 75 K o

BECHR:

[11 TN FhikAR, 58 52 538 B e 5 T H Bh A7 BOEEAR 10 8 1[0].
774 41,2020,51(05):238+240.

[2] HRA, A S 5K, RIS A IR — R B AE L
BEE 19 45 /B[] H1E,2022,49(08):62-68.

[3] M0 22, B 25 A 45 8, I [ IR, & Sk, 5 A R A /N
ERXFEREEEETDANRTLEFANGER
££,2021,11(02):44-45.

[4] RATHE, B, FR 07 JE T 3 R WL 5 el g £ rp it
HLOJE P JF e WA [I] 7 B O VU B R (B R R
15),2016,28(3):296-301;313.

[5] 7=, b 75 M8, 7 I 0, T 5 B, 1 3. — Aok 204 £ o g
ET = < S s L T oo N 1 Tz Vvl 0 A = S = 3

#,2022,24(03):126-130.

[6] TR A, MR Ak S R A 7 I KL — 3 e A7 Y
AR I 45 R BT [I] ALK, 2022,49(08):62-68.

[7] BRET AAT80, 25 N IR, XA — Pl 8 BE R BRI BEAE R 4
[J1.FBF#11E,2022,30(12):41-43+46.DOI:10.16589/

j.cnki.cn11-3571/tn.2022.12.012.

[8] Z=WL, P Wb 5 1, 52 ) o R SR . 22 T e — AL 3
I < S 1 T U R /1N 7 S VA T VA
F1,2022,35(02):84-88.DOI:10.16576/j.cnki.1007-4414.2022.02.02
4.

FIEFRA: U5 (2002-) , B, LTREN, K5,
WA BB

WIEH A Bk (1988-) , B, T T#al A, Wit,
TARIW, BT AU

EAATAVE e IE . .

FEE T : 2022 FEIL TR AR R E A QNE GL I 2R
R (X202210146104) .

117



