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Fig.1 Structure diagram of boom system
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Fig.2 Diagram of vibration reduction algorithm
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Fig.3 Experimental device of vibration depression of boom

SEE e, R BE b AR S0 B B AOE BRI
Aok 8 i 2k A TRt AL S PR T B TR
X SR S, A A R AR Bl . S AR R A A
HEG S 100% , K sl HL%% 8 4 1 850 r/min, 8 3% 4 R
H0.34 Hzo MHIKFLEAET B0 AT 2 B 25 il 51
ARS8 0.34 F11.43 Hz, JEB5£R1175 0.34 Hz
ST R A R 5 1 0 I R R I ) 8, DA A Sy
B ba (R, LA bR g i O 56 B B e S50 B
Bij 1k 3k KR 28 SR ey o SIC G Ak R % 7 A A AR )
B o SRFEAT B0 i B e R SR B HLE A S



1122 e oshom ok 5 e 841

2 ) A T U A 1194, 2 o A 45 SR 2 A, R 1.8 ——=
4 100 308 0 o £ 0 B SRR I SR (AL PR ;jwﬂmﬁﬁ”
S SR R (9 AT 129 L BRI 30 14 F B 5t 20 o) Ll
iy IR B Z0 AR AR AR — B AR LT .
AN N ° L '
BB 5 i e T A i & 5 5 . E08
B % B W.=diag(55.0,45.0), W,= ol
ATy
dlag(015, 005)’ Tu s Zoc %ﬂZOSB’J#ﬁfT T‘}]ﬁA{Eiﬁ* 02F i
}:H;,E(\{E P —diag(O 15,0.16,0.15,0.16 ), B 52 ¥ 0510 30 30 4}) 5%[ 60 70 80 90
ERIK
| i H2 nKE 4~10 o
il 1 E’J;z/\i”’fﬁJ'ﬁﬂﬂ A an AFJTZF [&] rp G o B
7 90 A~ AR, i BAERS 10 A~ 3 AR 30 A T Fig.6  Amplitude of acceleration of the tip
Ja o LA, Zead 15 Ak AR B S, 45 ) B Ar ek A
F R RS & 20 ARG, 556 R iR AE 0'03 - - HLE
I~ t ChO s ——C
s SR AIR A, U A e N R L R P il ]
FHAZ IR F 1, R 240K v % 20 in 1B i AEL A 1.77 m/ -0.10 " S N
i -0.15}
STU/NEN 0.74 m/s* AP, B2 U0 BE iR 31 59 %0 . M BE =020}
PSR R, Gt 20 R G, PR g A -0.25
B RREARTS L (15 FLS T — 5 2, o e B el
WS T T R b sh K i e BFR S 5 =, F -0.40
2o B SR /N . R 7~10 7] WL, RV R S AY 04500 20 30%419: 5%[ 60 70 80 90
%
5 g — B JEEEA U B, HO AP
{ﬁ.? Eui{ﬁ?ﬁ 7E M 25 ‘fA i AU L Eéﬁfﬁ BT TR U
il R B MZI:E\QALH_I‘JA%U&%E‘J{EEEbF@ Fig.7 The target and identified value of T,
B Bz —.
0.05 -
18—y or — R
161 FFaazH] -0.05 , b
: -0.10
lr : -0.15
22T : =0.20
1011 -0.25
= | -0.30
8 -035
6 [e ’
iladl Dos ISR
l*. 40770 20 30 40 50 60 70 80 90
2010 20 30 40 50 60 70 80 90 EAUH
ERIREL K8 T ESAE S IHAE
Pl 4 H b o i 2 Fig.8 The target and identified value of T,
Fig.4 Curve of objective function
0.8
| TP T HEE
5.0 — 0.6 — 115l
as| ERER i ¢
‘3‘-(5" { o2t i
o5 [P @ i
@3-0‘ E éfog- :
H2.50 | S T
ﬁZ.O- ’ Ww—04r :
sk 0 e e e e e -
LOF1 -0.8F
- = |
0 ! : 10010 20 30 40 50 60 70 80 90
% 10 20 30 40 50 60 70 80 90 EAUH
IEAUEL B9 =, B ELSC Al -5 WU
PlS  fasl v H il 2 Fig.9 The target and identified value of 2,

Fig.5 Curve of control voltage



%5 6 1) OB A BT S HOR B Y TR BE 1 5 A LR S 1123
- L, JTHRIEH] - EIUY 91-94.
LA — R HUANG Yi, WU Binxing, WANG Jiagian. Test for
1.2 [y . . .
. i active control of boom vibration of a concrete[J]. Jour-
] s
£ o8k : nal of Vibration and Shock, 2012, 31(2): 91-94. (in
é 06k i _____________________________________ Chinese)
204} : [5] QIUZC, LIC, ZHANG X M. Experimental study on
0.2 : active vibration control for a kind of two-link flexible
() manipulator [J]. Mechanical Systems and Signal
(B 30 50 60 70 80 90 Processing, 2019, 118(1) ; 623-644.
AIRHL (6] ALEXEY A B, ROMEO O, ALEXEY A B.
BI10 2 ) HIHE S U Parameter identification of linear discrete-time systems
Fig.10  The target and identified value of z, with guaranteed transient performance [J]. Journal of
- Vibration and Control, 2018, 51(15): 1038-1043.
3 éﬁ;ﬁln [7] TANG W, SHI Z K, LI H C. Frequency-domain
. ) . . . GTLS 1identification combined with time-frequency
B8 VR 5 - 2 AR R g A 28 T T Sk Bhad . . o
filtering for flight flutter modal parameter identification
Aial B 28 A 50 bk T JEE Jin oy =R = F . .
KB T L, 5 5 o T 0 R B AR GBS U S 4 [J]. Chinese Journal of Aeronautics, 2006, 19 (1) :
AL G2 W RE SR T — Bl XSUH — Ak de /N T vk 44-51,
P4 92 ] 5 S 410 T T B - % A2 R OK i 1) R 82 5 3 [8] JIANG E, QIAN C, LIU H. Design of the H1 robust
&zh. XGL;%;/%EI/‘J q&ﬁ@ﬁ??TfﬂlﬁfﬁEﬁ,ﬁ%tﬂﬁﬁ control for the piezoelectric actuator based on chaos
WS A . i AU — Ak B /N 4 7 9 X TG 3 I TR optimization algorithm [J]. Aerospace Science and
5 A8 A S 9 2 0 0 4 B Technology, 2015, 47(3) : 235-246.
V4 SN N N Rl g, s A ], 45 B AR A S
SRR AT R I e e B TR SR - (9T Rl v, JBst A ASC . A T AL 5 g W B2 A1 35 19 S 1 92 1 )
L R § N T[], sl TR 224, 2010, 23 (1): 12-18.
B LR B 2 30 0 S 00 R TR T I PRI R LR S
NN Vet o e 7 Canfeng, GU Zhongquan. Experimental re-
2l ity A A0 TR B O 2 R O R 50 5 0 g o b
. N b e . N search of frequency active control of structural response
FE, WU 92 B T 00T 2% 1R 2R 4R s o o 2 {1 0 . - o
. for helicopter [J]. Journal of Vibration Engineering,
0 A He 7 323 7 o S i i Sy N 72 . )
HERARNE . TR ESERFEAMBREHEE  [10) o A LLE K 3 3 B FRSE(D ). R
SRR DR T 7 52 SR B - A 9 4 4 I 1 e AL AR A, 2010.
S ARG S HES S EME [11] MUHAMMAD S A. Comments on “two-stage
fractional least mean square identification algorithm for
Z % X 2 parameter estimation of CARMA systems” [J]. Signal
(1] Processing, 2015,117: 279-280.
1] CAZZULANI G, GHIELMETTI C, GIBERTI H, et . iy W g - ~
¢ [12] B R, SPhmoi , 58 ba , 45 . A8 22 245 32 Pk AL WU B Jk

al. Overview on the truck mounted concrete boom
pump: a dynamic numerical model for active control
logic definition[J]. IFAC Proceedings Volumes, 2011,
44(1): 4232-4237.

[2] ADDISON A, ANDREA V, DAVIDE C. Active
vibration damping in hydraulic construction machinery
[J]. Procedia Engineering, 2017, 176: 514-528.

[3] Ztidy, Xpfk, 2%, % LTRSS IR 4

RAGIR PR BT fRsh 5 ehif, 2019, 38 (7))
99-104.
LI Jiantao, DENG Hua, JIANG Sheng, et al. Vibra-
tion control of a pump truck boom system based on mod-
al parametric identification[J]. Journal of Vibration and
Shock, 2019, 38 (7):99-104.(in Chinese)

(4] W%, o>, EA . IR BE 15 4 7 S 4 5 i B Y
L [T]. kb 5 i, 2012, 31(2) -

gl S LRI REER¥ %M, 2016,
49(7): 716-720.

HUANG Yi, E Jiagiang , GUO Gang, et al. Theoret-
ical and experimental study on active control of trans-
verse vibration of flexible manipulator in time-varying
postures [J]. Journal of Tianjin University, 2016,

49(7): 716-720.(in Chinese)

E—EFENHWR, B 197843 H A&,
Wt HAR . EEWEIE T 1 T AR ML
g RS MR RCERK R IEH R
0] % 41 3 = g 4 i W5 ) (CHR 3l 5 bl )
2017 AR50 35455 6 1) iR 3

E-mail : tjhuangyil10usa@gmail.com



