Fas & ESH
2018 4F

EEAE TR AR (A ARBR2RR)
Journal of Beijing University of Chemical Technology ( Natural Science ) 2018

Vol.45, No.5

AL BRE 3 Nk 3 i B £ 1@ 4]

= 1,2
Hes

Tk LER

(AR TR LA TR B 1. A Sl b A B s % 0 28 AL 20 TR T i S =
2. v s AR # il R % A A T EE S 3 BT 100029)

I PR N € Bty i v R VN v Vi DB S T S B u e sx e a e i1 A E PR AN IVES RS R 62 2 AN DA N
MEEHLERAE A7 HDFEFNIE 3l [ B LR LR B BR3P IRAR L & i ML R 2 & S L A% 3 D HLACR: T
b I B O RS A, — EL A AR SRRy T O ORI AR R s AT rham i A M0 | 1 32 W8 0 3 2l 4 o A 41 ol ke
PR AR LASIE I AL, LA 1 i O RE T BOR BT T i — AN R 1], ASCRES T AL L TR E 2 S H
TAE(DSE) W58 LA AT F -5 30 3 HUSRAR Sl Bl g 3 7 180 99 = A0 58 T BSCR , F LARE 7 22 A1y
FRAG R TR AIR S ), UER 1 HE [ ) Dk i A A . LB SR T o A 0T & A A @ RER R e 3 J1 AL

MR R 22 AR
LgEE S AU, AT E A, JRsh, Sl
FE 4 S TH113. 1

i =

B ALl R AL AL A s B3 )
AIUBR— TR Tl A= 7™ A ] 7 g0 B , 4900 4 P
RIEEIN TR B RAR A R s a8 4R e
BURTES O IRAE LA . XS AU 2 e — 2
SRR R ORI R R ), e H
FAST AR B ZE A It DA i o ) AR A N 2t
URTAAT S A SHLAE S FIHLE WA f5 s a0 5 1) 56
R A, e fel LDl DR R R AT
F) 8 H £ 52 2 TR AR G TE

T IREE | T 005 A e 55 A, 3 AL
AN T SRE B 2 R A R Tl 2 R Y
1t i 2RI 7 IR MR B BUE 4 (ESD) RGEKE
B ), O R I R A w7 (E 3 Oy v
FELERAE X TS A P R BRI anfar 2R A
TR FHUBOZ LR R GER B 1447 O, ER
0T el it 2 A ) O 37, 38 Ao S R R 0032 W £ 7 A
SR RS R IE R O i e PR SR N = Sh ) Oy ik
FEIB AT A BR ik b, B DRAL AR A2 n] SEis T

Wk H 1. 2018-08-07

HEWH . ERARBFES (51775030)
B—EE . 55,1942 454 B%, P E TR B
*EIFERRA

E-mail: wwmbuct@ 163. com

DOI: 10. 13543/j. bhxbzr. 2018. 05. 016

SEEHUR R G E A Ak, B A0 TR RN A
Ryl —"2,

Hh L RR 2 e Sk i 3 400 K s g Al A 1 &
2050 4F a5 18 AR AL KO- R A5 BA T 1 A 3
FUARR AR & 85 A UEAT S 8008 9 18 N GE 77, [7)
s B Z5A3E iR T o A5G MR B B HOR iy
B H IR UL R TG BE TR R A O
FEKF- T Ak | A Sh ik BLIE SEEE 1 4R | [ 3E Y
N H LR R REp B R B

ASCREEL WS A @ TR (DSE) s .o T
SHIHUAE A AR T LR - 1) FE T [ 3 N 45 i 14 52
R 1) 1 A0 04 i, T e A R A TR A
K H P Ml T v e Fisfrad f b B AT
TH BRI AN 31 20yl e A 1) ) A 9 R 42 52)
P BT LR 45 0 4 1 R Rl I 1 A e 1 )
WFSE HH—Fh A BE T ] AR ] B e MR
Tk SRE N M RS ;3) Tk 25 Tl
FRATHARBN 288 231 A IR

1 AT B&EREFEHRR

AT A e S Ik s i (i & R etz
Frep BATIR R s, B4 s A g 7eiz
Frvb AAT R e B R, X BB AT FB T
AP ACRHER RS, AT A @A T e
J& 05 A AU T 50 U, T 8 7 A e e 452 L



- 136 - A T2 (A RRERR)

2018 4F

PRAPHLES 2 4 58 A N BB B AL ML 55
o MFET TR RE AR SO SO 2 W 31 38 T
NTH BRG], 265 19 % 2 B2 K115
FIRMRERS ., AT HAMA TR RO LR
S A BE I, N T BEAL LA G HL ] , 42 il HLs
FIAT R T SEER F 4k s N T2 3 @ A R34 1
AL, 40 ke b 1 e A J LASIEER A A dl s AT
BRESMAEK TN, AT A @&k 2 &0
B

MLERE R [ R G Sl XL 2 A2 R G 1is
AR B T O HEA T S W0, R 43 A7 vl e ™ A
B 8 45 1 S AR A R SR 5 R EE 0 1) a2 W
T R RE PSRN F s A s T T AL
RYGEA AT A T A 25 A B A TR B T BR A
e sUEIB AT A AT R ALES S A 04505, i
PLARAS A B B AT AN ML R S RS A2 31 0E 8
R B ORHLER RS 1T, PLAS RS B A R G &
mE 1 R

KETH DR

W SR | o e
| BB A R -
I R
VBT
— iR
\ EE ] R sk i

BT R

FHAEFEE
oAb

o PR R ‘—-
TERI T i L% 25

L BLASHCRE i S e
Fig.1 Model of the machine fault self-healing
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Fig.2 Schematic diagram of abnormal state self-healing

regulation returning to normal state'*!
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Fig.3 Schematic diagram of the principle of balance of
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variable mass distribution ( double weight)
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Fig.5 Control effect diagram of the electromagnetic Fig. 7 Experimental verification of the pneumatic liquid-

automatic balance system'®’ based targeted self-healing regulation system'”’
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Fig.8 Schematic diagram of targeted self-healing regulation
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seal installation
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Fig. 12 Three-dimensional and sectional views of an electro-

magnetic damping seal installed in a back-to-back
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centrifugal compressor
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Fig. 18 A four-span five-bearing shafting system without the

test weight virtual dynamic balance test bench "’
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Artificial self-recovery and target suppression of
power machine vibration faults

GAO JinJi""?> WANG WeiMin'*  HE LiDong” JIANG ZhiNong'

(1. Key Laboratory of Engine Health Monitoring and Networking, Ministry of Education;
2. Beijing Key Laboratory of Health Monitoring Control and Fault Self-recovery for High-end Machinery,
College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; Based on the mechanism of fault and risk analysis as well as bionics design, artificial self-recovery is de-
signed to provide a machine with the ability to maintain a healthy state spontaneously. In this way, the machine can
store, replenish and mobilize self-recovery power to maintain its healthly state. Power machines such as turbo-com-
pressors, generators, and aero-engines are key equipment in industry and defense. Faults in these machines, which
may even lead to accidents can result in significant losses. Therefore, developing machines with advanced intelli-
gence involving self-monitoring, self-diagnosis and active control to suppress faults, resulting in self-recovery during
operation, has become an important research direction. The paper summarizes the research on artificial self-recovery
and target suppression of power machine vibration faults carried out in the Diagnosis and Self-recovery Engineering
Research Center (DSE) at Beijing University of Chemical Technology (BUCT). The experimental results cover the
unbalance of a multi-rotor shafting system, the mechanism of instability, and the effectiveness of the targeted sup-
pression method. These achievements can provide a scientific basis for the development of intelligent turbomachin-
ery with self-recovery functionality.

Key words: power machine; artificial self-recovery; vibration; targeted suppression
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