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Design of online adaptive dynamic balancing system for
high throughput screening platform

Wang Haikuan  Yin Zhihui

(School of Mechatronics Engineering and Automation, Shanghai University, Shanghai 200072, China)

Abstract: An online adaptive balancing system is described in this paper. This system is mainly used for measuring and correcting
imbalances of load adaptively in high throughput screening platform. Firstly, an online adaptive efficient balancing scheme for this system
is proposed according to the characteristics of load of high throughput screening platform dynamic changes. Then, considering the system
composition and structure, the method of the improved narrow band tracking filter and dynamic balance correction is proposed,
meanwhile the adaptive control strategy is investigated. Finally, the experimental device is developed and the system is debugged to
illustrate the effectiveness of the proposed method. The testing results show that the system of experimental device is feasible and valid.
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Fig.1 Overall architecture of system
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Fig.2 Dynamic balancing mechanism
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Fig.3  Adaptive balancing control scheme

3.2 HENINFEHRSEH B KIERH KAE.
YES B3 4 i i — RO =X B G BT Tl 42 1
SV RFSEIG R A R IE 5 i AE I AR B — 32 B AR
(P SEN S Pt T B N p sk b B W LN E B R K s
AR S AR T U R R O R R PROT B Y O S
SV R G0 LIEAE DT s SRR, s 4 R,
u(k) ,D—SP\ z(k)
L
u(k)
\— e
R ORI (k)

k)

gt | s

K4 ARIEEHRG4EH

Fig.4 Block diagram of self-correction control system
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Fig.5 System input parameters
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Fig. 6 Narrowband tracking filter structure
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Fig.7 The original input waveform
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Fig.9 The experiment hardware structure
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Table 1 The part of balancing measurement results
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Fig. 10  Balancing correction effect

FLIE A 3 0 8 1) 28 4800 B8 IR 52 96 F- £ nl LS B iy 3
JE , BRI TR ST . e LU BN FBE A ad #e
R 23 RS2 0 2 3 B e 1R PR R 7R 1 3 1 3l
B GEHEA T I AR AT 0 T B2 A R

[ 1] LIUS. A modified low-speed balancing method for flexi-

(2]

(3]

[4]

(5]

[6]

ble rotors based on holospectrum [ J]. Mechanical
Systems and Signal Processing, 2007, 21(1) : 348-364.
GAO F, WANG H, WANG Q, et al. Mass imbalance
measurement of incomplete spherical superconducting
rotor with air suspension [ J]. IEEE Transactions on
Instrumentation and Measurement, 2012, 61 (12 ).
3318-3323.

Wk Je. w7 3 P A HeR TS X R 50T & [D].
A FH - VB R RS 2015.

CHEN X L. Research and development of high speed
rotor dynamic balancing technology [ D]. Mianyang:
Southwest University of Science and Technology. 2015.
SR, 2, AR, A — el Al e 2 3l sk
BIELT]. TREBHASR A 2%41) ,2016,01 :148-155.
ZHANG K, LI T, DENG H B, et al.
spindle dynamic balancing test algorithm [ J]. Shenyang
Architecture University, 2016(1) . 148-155.

LI W Q. Development and research on DSP-based po-

rtable field dynamic balance test instrument [ D ].

An electrical

Chongqing : Chongqing University, 2005.
PRI, B, 003, 4. B 1w 8 ol P R R 4
S4BT AR (1], M #E AR, 2016,37 (3):

(7]

[8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

554-562.

CHEN X, LIAO M F, WANG S J, et al. Rotor dynamic
balancing data acquisition and processing method [ J].
Propulsion Technology, 2016, 37(3) ; 554-562.
W, AR, PhNBE AR, 45 JCHR v A0 i AL T B
O i B A EE R (D] AR A 3R 4R, 2015,
36(4) .871-878.

YANG Z B, DONG D W, SUN X D, et al. Bearingl-ess
induction motor vibration co-

rotor eccentric mass

mpensation control [ J]. Chinese Journal of Scientific

Instrument, 2015, 36(4) . 871-878.
KRAL C, PIRKER F, PASCOLI G. The impact of
inertia on rotor fault effects theoretical aspects of the
vienna monitoring method [ J]. IEEE Transactions on
Power Electronics. 2008, 23(4) : 2136-2142.

HONG W F, MIN Q J, HENG L. Program design of an
online dynamic balancing system for grinding-wheel and
[ C]. IEEE
Computer Science and Automation Engineering ( CSAE) ,
2011 173-177.

ZH1I J J, JING M Q, FAN H W, et al. Study on mo-
nitoring and control system for rotor online dynami-c
balancing based on DSP & FPGA[ C].
Conference on Measuring Technology and Mechatronics
Automation, IEEE, 2013 1072-1075.

SR, BRI, BR05, 5. B TR0 32 ) (4 5% 7 30 F
s e K FTTIELT]. H E P T2, 2015, 26
(23).3167-3171.

ZHANG L, CHEN SH ZH, XU J, et al. Based on fuzzy
control
method [ J].
26(23) : 316-7-3171.

CAO X, YUAN H F, GAO J J. A study on PC/104
embedded automatic balancing control system [ J].
Journal of Donghua University, 2010, 27(5) :665-668.
SRR, R BRI E L S R SR BETE I LD ]
Jeat: b at Tk R, 2011.

ZHAO H Q. High-speed spindle dynamic balancing s-
[ D ].

spindle International  Conference on

5th International

rotor balancing variable step optimization

2015,

China Mechanical Engineering,

ystem  application Beijing ; Beijing
University, 2011.

BRZTT, SEAOW B, B TRk g i A K
TR G K SR ] R 52 W, 2018,
35(4) . 746-751.

FANH W, JING M Q, ZHI J J, et al. Rotor dynamic
balancing embedded control system development and
verification [ J]. Vibration Measurement & Diagnosis,

2015, 35(4) : 746-751.
BelR , B R A 4. RS R sh 5 SR



2 1 2 O U A2 PRAE R 11 3 B Sl R e - 321 -

JrgrgE[J]. BT SRR, 2012, 26(11) :
972-976.
XU J, LUO Y CH, ZHANG L, et al. Vibration extraction

method research for on-line dynamic mass balance [ J].

Journal of Electronic Measurement and Instrument,

2012, 26(11) ; 972-976.
fEF '

FigsE GEIRER) , 1999 4EF R K
2EFAR 22 AL, 43 51 F 2005 AR 2010 4
B NG o 1 1 e X WA M R TN
2EUPIT, 2R 5 1] i A AR R B
R4 Tk M4 1E

E-mail ; hkwang@ shu. edu. cn

Wang Haikuan ( Corresponding author) received his B. Sc.
degree from Wuhan University in 1999 ,obtained M. Sc degree and
Ph. D degree both from Shanghai University in 2005 and 2010,
respectively. He is now a Lecturer in Shanghai University. His
research interests include embedded instrumentation and systems,
industrial network communication.

FERE, Bl REW LA, AT
FEIT 16 S V- P2 R G 55 S .
E-mail ; yinzhihui55@ 163. com

Yin Zhi-Hui is a master student in
Shanghai University. His research interests
cover dynamic balance measurement and

control system,and signal integrity.

5w R %59 28 GHz By 5G Mzl

S LA AL — AN 28 GHz fUANA B 5 5 %
PSR R 56 FE T ol 2 5t RN
KPR R T R P 5C M4 23 11 78 25 M R
E

HA LA 56 MYK 2 7E 28 GHz 4B & , 55
RN iz S i R TR . ST 56 FEMR, Ay SE A
02 Z M T AT R BR A (R 354 81 A0 T — 1R X 45 68 1
FIRIE , 7EAM 7 0 265 M e X AR i i 25 2 2 X
B H T2 1 5 FC AR SN N 45 A 1] B A A
05 RN 4B 0 56 F AU T AT RE,

BT 5G 18T & A B AR FIE R Verizon 5G
WRI R, BT 00 R )7 2 T R&S 1Y 4 AL 49 45 4%
TSME F1#% U4 4 ROMES 358 5% 5G 45 23 171 7 35 000 3
TR BRILZ AN ARRIMAR LN TE 28 GHz LG4RS
S EE T LA SRS Bh A Ak 420 CPE Y Rk &, 5 H.

AT L A S5 ik R ek g £ ) T H.

B 5 PR R 2l I g 3K T Ry R R
SwissQual FE IETATE , Hanspeter Bobst FEiS 14 “ bl &
a8 E AR e AT R B TRD S L R 56 g, 3R
IER TE U 5C M PERERY TR oK . @t H
H037 % I 43 55 ASCRT H i T 00 AL AE £ LTE-advanced
P 285 [ A T 58, 2 1 550 PO ok X— IR s T R
SR S Z I T 2 . FRATTAR B 24 i 7 0T e
Il $84E 5G BT s MR T3 TER W 56 AR RS
o SRR R ST AR R T Y 7

5G AT 7R 7 SR 2017 AE 2Bk s K4 |
Je i, A3 o 2 5 i FC 2 0 2 I i e 432 (6B50) , & T
B it FLXK S R 2017 4R 23k 8l K4 145 BT LA

www. rohde-schwarz. com/mwe 753,



