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Design and Vibration Modal Analysis of Coin Sorter Based on Vibrating Plate

LIU Xu, GAO Shi-tong, ZHU Xue-chao, WAN Chang-dong

(School of Mechano-electrical Engineering, Suzhou Vocational University, Suzhou 215104, China)

ABSTRACT: The work aims to provide a multifunctional automatic coin sorter integrated with classification, counting
and sorting for coin sorting, so as to reduce labor cost and improve coin sorting efficiency. Coin sorter was mainly com-
posed of vibrating separator plate, photoelectric sensor, stopping mechanism, picking device, control system and
uid crystal display. The vibrating plate provided its power source. After passing by the sorting area composed of materi-
al-splitting rod and slot, the coins entered their respective feeding channel and moved forward. The optical sensor respec-
tively sensed the falling signal of coins in each feeding channel, and passed it to the control system. The control
tem carried out coin counting, amount statistics and other work after obtaining the signals of photoelectric sensor. When
the coin counting met the number set for stopping, the control system controlled the operations of 3 stopping motors. After
the stopping mechanism stopped the stock and was manually reset with coins taken out, the stock stop ceased stock stop-
ping and the coin sorting continued. The effective working space of prototype was 900 mmx600 mmx420 mm, and the net
weight of whole machine was 40 kg. The prototype could sort new 1 yuan coin (25 mm), 5 jiao coin (20.4 mm) and 1
jiao coin (19 mm). The sorting rate was up to 500 coins/min. The designed multifunctional coin sorter can realize the au-
tomatic sorting, counting and collation of 3 kinds of coins, featured by small floor space, high cost performance, adjusta-
ble speed and large upgrade space, etc.
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Fig.1 Working system of multifunctional coin sorter
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Fig.2 Three-dimensional model of of multifunctional coin sorter
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Fig.3 Vibration separator plate

BORX ;A T FAc DI, e 1] oy 10 S 9 B T
MUELX ;T2 70 B X401 ST, AN T A2 43 1 oK A Al
M PSS IR B DRHX., SR AR, PEFR
152 M AT ERT 400, B A E B RHE o ICH A -
DURHE LI 2] @Y, WREL [m) SMEARE, 46 5 0
@Y= BE o G b IX: FEGEvh IX T 1 X IUAR Y8 A 1 5 £
Sy, B AN ) R B RE T 23 0T, AN ) o B A
SHES ; TERHEFERE P AL KE [] 5 B T e S 17 O HE
BRo A3k IX . 336 X% S A 1 3 e A A% 0 X B, 2
BT R, FIT 3 AR A AN RO e L, e ik
DXy S B3 1

R YIS 3 AR, B AL R X A5, DL
4, FEERMTEHATRI B . HEGER 1o, 5 6.
1 MR TR B 5N 25, 20.4, 19 mm, 55 1 BHE ik
1 FARETT, HEBR 5 A1 T, RIVEATEH, 408

\ S URRE

2R1HE

25 3kHE

K4 kX aity
Fig.4 Structure of sorting area



$£39% 15

XIJHAE . ST IR sh BAE MM LB BRSNS S04 - 201 -

FFAURE JEHSAEEE S 19.5 mm (19 mm<D<20.4
mm ); % 2 BHASME 1 oM, HEBR S MM M, R
FHAY R REZE R, o R oG B LA IR IR 5o 22.3
mm ( D<25 mm); 2 3 BHESME S MM, HEER 1
JUHN 1A, SRASTRT RN Bl g 4, 43 BHFF 5 5 1
PEES 22.3 mm, HEBR 1 CRE M, R SR R
219.5 mm, HEBR | MABET . 20t AR A BE)E ,
176, 5 f. 1 MM s BlsrsE, W& 45 A RHE
] {32 3]
1.2 EBRHEE

PR B R R A G H AL IR
ALSFAL A, LR 5. #ASHLA b A bl v RLL
B TAER, JERHLAERHRLE S, SRR
HLZ B S A A GE , nIVEM4RE 8l SRR AN
I S R GE AR RN A b, B JE N T A TR
fL, AL AR REAS 1A RN BE T8 T 5 ek A i
TESERIR S, AT A M BGH . 3 FAS [ R T X Rz 3 Fb
ARV R, B 1T phy A 1 ACRLET , 6 AL R T AR,
5 R RN BOR B, AL s S MR RS Bh
18, IZRHEE RS, RRECH RHE PR TS, Jrk sk,

BORHA

K5 ke
Fig.5 Picking device

1.3 E=HRSE

T fil e b RRESE B, SR8 RSE, PLC
JR S IRSNELTT UG k), ol T ad R R B 5 e IR
JFaR IR, BT ROR B 2 B BUE R, PLC [ AL
KRR S, BmHURZ, BENURIERRE ; Yk
PEB LR B P T I, R e B i Ak
JG, s B AR, T AL AL AL
PORHE Y RIARZE s oA R, S OCHIHR L, &
GERTAE, WH 6.

g~§ g?%%ﬂ%

T
In‘COMI Ol)l()l IOZ | 03 |COMi 04 ‘ 05 ‘ 06 ‘ 07 ‘

e

PLC 41

@o\nk(m‘ 00‘ 01 |02 | 03 |COM1 04‘ os‘ 06‘ 07‘
g

s | [T Tl [T

G
LB AR
CN

g

Lise

Ko il R4
Fig.6 Control system

2 SRERRIST

3R IR Bl 25 L R A T B, W RIR
ety Bl 73Rk BT A 1 = R Bl A T OO 23R
EWURHPLE T E, 7R R BRSI A R B E TR, T
WEITREPUE R RS, NI, e R R S
41 i /N B T A% SR A BRI, 5 7% J& 4N
T3 RS A FR 1T AT e e 4 o
AHE AR, — 77 T 18 4R R RMIR S AR S Y
R AEACSE R AR A IR R, H A IR A 5 19
I L2 4 1 s B BR B AN BB K, RIS R . 53—
J7 T AT L R R R A 4 A S AR A R A
el i [T R Bl ) L ARIIRBRT AT, DA B TH 23R S A 4R
o Sk, Gl AT RS T, 15
(1 b i) AR 8 I R B OB Ay i sl 5 ) v i 46
WE% ., R TSR IE 7,

Vig sz

BT kb T AR
Fig.7 Working process of separator plate

1E CAD/CAM/CAE A% QI 73 B 3wl i i =

AE U RERY | K = A LTS AL 2ok 38 1B A% AL A

F| Ansys H', 7E Ansys H #7508 BRIT WA AR
Y4151 R] 8,

OYEHER I 45 4, JLEREN 7860 kg/m®, RPE

Bt Ry 209 GPa, JARALLA 0.267. XF XA R

TR HEATAEZS S Hr L Al 1) AR AR S 2 i ) S 32



£ 202 - 1 %

T #2

2018 4 8 H

WLE 9, HAFRZ R 51 Hz,

K8 AT RGBT

Fig.8 Finite element model of separator plate

K9 TR AR Y Ko A

Fig.9 Vibration mode and frequency of separator plate

PR R FC I AR B A ek 2 14 T A R 2R R
AR, PRBNELVERINS, AT U B AR
LA IRt 28 A 18 R 3 54 Rt A1

3 RIS HEBHEDNNFEDH

AR B0 43k 48 S B — A AT S BT R 42
A TAbmE L, W 10, R 1 H, SRsharkE
RHERHA S KA o, #HHZEE G (H
o G=mg, m REETAYETRE ). SRk EOREE R Yk
] 4% ) N AR T) FAVE I o B AE R iz shit
W2 BRSNS F VR, TR 1 4k 2h 3K 3 5 it
i, SIREEKFRB AN atp TEMBEIRS) 8
FARBIBT AR N o, PRIER Ko, IRNFFEN £,
W] w=2nf, PR T2 2005 F=mKoo®. i
F 5055 x SR y Bhiag 08k F=mK,w’cos f
F,=mK,w’sin fi.

y

K10 Rah 7Rk P M a9 2 1
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