EP 2 664 793 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2 664 793 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication:
20.11.2013 Bulletin 2013/47

(21) Application number: 11855621.6

(22) Date of filing: 19.08.2011

(51) IntClL.:
F04B 15/02 (2006.01)
E04G 21/04(2006.01)

F16F 15/027 (2006.0%)

(86) International application number:
PCT/CN2011/078638

(87) International publication number:
WO 2012/094893 (19.07.2012 Gazette 2012/29)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

(30) Priority: 12.01.2011 CN 201110006149

(71) Applicants:
¢ Zoomlion Heavy Industry Science and
Technology Co., Ltd.
Changsha, Hunan 410013 (CN)
¢ Hunan Zoomlion Special Vehicle Co. Ltd.
Changde, Hunan 415106 (CN)

(72) Inventors:
¢ YIl, Weichun
Changsha
Hunan 410013 (CN)
* LI, Kuifang
Changsha
Hunan 410013 (CN)
¢ WANG, Shuai
Changsha
Hunan 410013 (CN)

(74) Representative: Peters, Hajo et al
ZACCO GmbH
Bayerstrasse 83
80335 Miinchen (DE)

(54) CONCRETE PUMP TRUCK AND VIBRATION REDUCTION APPARATUS AND METHOD FOR

CONCRETE PUMP TRUCK-MOUNTED BOOM

(67)  The present invention discloses a concrete
pump truck and an apparatus and a method for reducing
the vibration of a boom of the concrete pump truck. The
apparatus for reducing the vibration of the boom of the
concrete pump truck comprises: a vibration reduction
control unit (11), which is connected with an electromag-
netic proportional valve (12) connected with boom cylin-
der (2), a boom terminal vibration monitoring unit (21),

which is used for monitoring a amplitude parameter of

the tail boom section (14) of the boom (13) and transmit-
ting an amplitude parameter signal to the vibration re-
duction control unit (11), and a boom posture monitoring
unit (20) which is used for monitoring an angle parameter
of the boom (13) and transmitting an angle parameter
signal to the vibration reduction control unit (11). The
concrete pump truck of the presentinvention further com-
prises the apparatus for reducing the vibration of the
boom of the concrete pump truck. The method for reduc-
ing the vibration of the boom of the concrete pump truck
provided by the presentinvention comprises the following
steps: monitoring the operating parameters of a concrete
pump and the boom (13); generating a control signal ac-
cording to the monitored operating parameters, output-
ting an control current of an electromagnetic proportional

valve (12) according to the control signal, and controlling
the piston positions of the boom cylinder (2); wherein the
monitored operating parameters of the boom (13) com-
prise a vibration amplitude parameter of the tail boom
section (14) and an angle parameter of the boom (13).
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Description

Technical field of the invention

[0001] The presentinvention relates to the field of con-
struction engineering machinery, in particular to a con-
crete pump truck and an apparatus and a method for
reducing the vibration of a boom of the concrete pump
truck.

Background of the invention

[0002] At present, large equipments with a plurality of
rotary boom sections are widely used for the concrete
construction in the construction engineering, such as a
concrete pump truck arranged on a truck chassis, which
is mainly used for conveying concrete from the position
of the pump truck to the target position specified by the
construction engineering.

[0003] The concrete pump truck mainly includes a
chassis, a concrete conveying pump, a pipe and a boom.
The concrete is alternately pushed to the concrete con-
veying pipe by a dual-feeding cylinder arranged on the
chassis of the pump truck through a connection mecha-
nism; and the pipe is fixed on one side of the boom and
moves together with the rotating boom so as to convey
the concrete to the predetermined target position. As
shown in the side view of an unfolded boom in Fig. 1, the
pump truck is generally provided with five boom sections,
including a first boom section 3, a second boom section
4, a third boom section 5, a fourth boom section 6 and a
fifth boom section 7, which are folded or unfolded by the
shrinkage movement of boom cylinders 2. The boom sec-
tions rotate with one another by rotating shafts 10 to re-
alize the unfolding and folding function. The adjacent next
boom section is driven to rotate by a connecting rod 9 by
the expansion of a piston rod of the boom cylinder 2. A
rotary table 1 is mounted on an automobile chassis, and
the rotary table 1 and components thereon can rotate in
a horizontal range during operation; and concrete is con-
veyed to a hose 8 at the terminal of the boom through
the pipe and further flows out from the terminal of the
hose 8 to reach the position specified by an operator.
[0004] A great vibration may be generated at the hose
8 at the terminal of the boom when the concrete is con-
veyed discontinuously, which may make the terminal of
the boom positioned inaccurately, increase the operating
danger and the fatigue of the boom and the like. In order
to suppress the vibration of the boom, a scheme for re-
ducing vibration of the boom by adding anti-vibration cyl-
inders and controlling the action of the anti-vibration cyl-
inders by monitoring and processing the pressure infor-
mation in the boom cylinders and/or anti-vibration cylin-
ders has been put forward. By such scheme, the final
vibration information of the terminal of the boom cannot
be reflected accurately; moreover, it is necessary to add
the additional anti-vibration cylinders.
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Summary of the invention

[0005] The purpose of the present invention is to pro-
vide a concrete pump truck and an apparatus and a meth-
od for reducing the vibration of the boom of the concrete
pump truck with good vibration reduction effect, simple
structure and wide application.

[0006] Inordertoachieve the objectives, in one aspect,
the present invention provides an apparatus for reducing
the vibration of a boom of a concrete pump truck. The
boom comprises a plurality of boom sections connected
with one another and a boom cylinder between each of
the boom sections; and the vibration reduction apparatus
comprises: a vibration reduction control unit which is con-
nected with an electromagnetic proportional valve con-
nected with the boom cylinder; a boom terminal vibration
monitoring unit, which is used for monitoring the vibration
amplitude parameter of the tail boom section of the boom
and transmitting an amplitude parameter signal to the
vibration reduction control unit; and a boom posture mon-
itoring unit, which is used for monitoring an angle param-
eter of the boom and transmitting an angle parameter
signal to the vibration reduction control unit.

[0007] Furthermore, the apparatus for reducing the vi-
bration of the boom of the concrete pump truck further
comprises: a pump unit conveying pressure monitoring
unit, which is used for monitoring a unit conveying pres-
sure of a concrete pump and transmitting a unitconveying
pressure signal to the vibration reduction control unit.
[0008] Furthermore, the apparatus for reducing the vi-
bration of the boom of the concrete pump truck further
comprises: a pump piston stroke monitoring unit, which
is used for monitoring a piston stroke of the concrete
pump and transmitting a piston stroke signal to the vibra-
tion reduction control unit.

[0009] Furthermore, the boom posture monitoring unit
is at least arranged on the tail boom section.

[0010] In another aspect, the present invention pro-
vides a concrete pump truck, which comprises a boom
and further comprises the apparatus for reducing the vi-
bration of the boom of the concrete pump truck above.
[0011] In another aspect, the present invention pro-
vides a method for reducing the vibration of a boom of a
concrete pump truck. The boom comprises a plurality of
boom sections connected with one another and a boom
cylinder between each of the boom sections; and the
method comprises the following steps: monitoring the op-
erating parameters of a concrete pump and the boom,
generating a control signal according to the monitored
operating parameters, outputting an control current of
electromagnetic proportional valves according to the
control signal, and controlling the piston position of the
boom cylinders, wherein the monitored operating param-
eters of the boom comprise a vibration amplitude param-
eter of the tail boom section and an angle parameter of
the boom.

[0012] Furthermore, the method for reducing the vibra-
tion of the boom of the concrete pump truck further com-
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prises the following step:: the monitored operating pa-
rameters of the boom being real-time parameters, mod-
ifying the control signal according to the monitored op-
erating parameters of the boom in real time.

[0013] Furthermore, the angle parameter of the boom
at least comprises the angle parameter of the tail boom
section.

[0014] Furthermore, the monitored parameter of the
concrete pump comprises a unit conveying pressure pa-
rameter of the concrete pump or a piston stroke param-
eter of the concrete pump.

[0015] Furthermore, the value of the control current of
the electromagnetic proportional valves is obtained by
calculation according to the control signal, and the algo-
rithm for the calculation is compared and adjusted ac-
cording to the unit conveying pressure parameter.
[0016] Through the technical scheme of the present
invention, the angle parameter of the boom is monitored
by the boom posture monitoring unit, the vibration am-
plitude parameter of the tail boom section of the boom is
monitored by the boom terminal vibration monitoring unit,
and the signals of the parameters are transmitted to the
vibration reduction control unit, which analyzes and proc-
esses the signals; and then, the electromagnetic propor-
tional valves are controlled to output their control current
by the control signal and the piston positions of the boom
cylinders are regulated repeatedly to find the volume of
the rod chamber or non-rod chamber of the most effective
boom cylinder between two boom sections, so as to make
the boom cylinder generate fluctuation and vibration op-
posite to that of the tail boom section of the boom by the
internal force of the boom and make the vibration ampli-
tude value of the tail boom section of the boom caused
by the fluctuation and vibration approximate to that
caused by the discontinuous conveying of the concrete,
therefore, the aim for reducing the vibration of the boom
is achieved and a good vibration reduction effect is
achieved. The conventional boom structure unit is fully
utilized in the technical scheme of the present invention,
so that the vibration reduction apparatus is very simple
in structure. In addition, the vibration reduction apparatus
can be added to any concrete pump trucks, so that it is
good in applicability and wide in application.

Brief description of the drawings

[0017] Drawings, which form a part of the description
and are provided for further understanding of the present
invention, show the preferred embodiments of the
presentinvention, and explain the principle of the present
invention together with the description. In the drawings:

Fig. 1 shows a side view of a boom of a concrete
pump truck in an unfolded state in the prior art;

Fig. 2 shows a diagram of a method for reducing the
vibration of a boom of a concrete pump truck accord-
ing to a first embodiment of the present invention;
Fig. 3 shows a diagram of a method for reducing the
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vibration of a boom of a concrete pump truck accord-
ingto a second embodiment of the present invention;
Fig. 4 shows a diagram of a method for reducing the
vibration of a boom of a concrete pump truck accord-
ing to a third embodiment of the present invention;
Fig. 5 shows a diagram of a boom terminal vibration
monitoring unit of an apparatus for reducing the vi-
bration of aboom of a concrete pump truck according
to the present invention; and

Fig. 6 shows a side view of a boom of a concrete
pump truck in an unfolded state according to the
present invention.

Detailed description of the embodiments

[0018] The embodiments of the present invention will
be described in detail below with reference to drawings,
however the present invention may be implemented by
various different ways defined and covered by the claims.
In the drawings, identical components are indicated by
identical reference number.

[0019] An apparatus for reducing the vibration of a
boom of a concrete pump truck of the present invention
will be described below in detail by combining with Figs.
210 6.

[0020] As shown in Figs. 2 to 6, according to the ap-
paratus for reducing the vibration of the boom of the con-
crete pump truck of the present invention, the boom 13
comprises a plurality of boom sections connected with
one another and a boom cylinder 2 between each of the
boom sections; and the vibration reduction apparatus
comprising: a vibration reduction control unit 11 which is
connected with an electromagnetic proportional valve 12
connected with the boom cylinder 2; a boom terminal
vibration monitoring unit 21, which is used for monitoring
a vibration amplitude parameter of the tail boom section
14 of the boom 13 and transmitting an amplitude param-
eter signal to the vibration reduction control unit 11; and
aboom posture monitoring unit 20, which is used for mon-
itoring an angle parameter of the boom 13 and transmit-
ting an angle parameter signal to the vibration reduction
control unit 11.

[0021] As shown in Fig. 6, the boom 13 comprises a
plurality of boom sections which are connected with one
another. According to the vibration reduction apparatus
of the present invention, the vibration of the terminal of
the hose 8 for conveying concrete is prevented mainly
by controlling the tail boom section 14 of the boom 13.
In the embodiment, the angle parameter of the boom 13
is monitored by the boom posture monitoring unit 20, the
vibration amplitude parameter of the tail boom section
14 of the boom 13 is monitored by the boom terminal
vibration monitoring unit 21, and an angle parameter sig-
nal and an amplitude parameter signal are transmitted
to the vibration reduction control unit 11, which analyzes
and processes the signals; and then, the vibration reduc-
tion control unit 11 outputs an control current of the elec-
tromagnetic proportional valve to control the electromag-
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netic proportional valve 12 to regulate the piston positions
of the boom cylinder 2 repeatedly to find the volumes of
the rod chamber and non-rod chamber of the most ef-
fective boom cylinder 2 between two boom sections, so
as to make the boom cylinder 2 generate fluctuation and
vibration opposite to that of the tail boom section 14 of
the boom 13 by the internal force of the boom and make
the vibration amplitude value of the tail boom section 14
of the boom 13 caused by the fluctuation and vibration
approximate to that caused by the discontinuous con-
veying of the concrete, therefore, the aim of reducing the
vibration of the boom 13 and a good vibration reduction
effect are achieved; and furthermore, the vibration reduc-
tion apparatus is favorable for improving the positioning
accuracy of the hose 8 at the terminal of the boom 13,
so as to reduce the fatigue of the boom 13, prolong the
service life of the boom 13 and lower the post-sale and
using cost. For the vibration reduction apparatus provid-
ed by the presentinvention, the vibration reduction force
of which is generated from the internal force of the boom
cylinders, it is only necessary to add an additional boom
terminal vibration monitoring unit 21, boom posture mon-
itoring unit 20 and vibration reduction control unit 11 with-
out changing the original structure of the conventional
concrete pump truck, so that the vibration reduction ap-
paratus is simple in structure, convenient to implement
and low in cost. In addition, the vibration reduction ap-
paratus can be added to any concrete pump trucks, so
as to be good in applicability and wide in application.

[0022] In one embodiment of the presentinvention, as
shown in Fig. 2, the amplitude signal in the gravity direc-
tion of the tail boom section 14 of the boom is monitored
by the boom terminal vibration monitoring unit 21 and the
angle of the tail boom section 14 of the boom is monitored
by the boom posture monitoring unit 20, and the ampli-
tude signal and the angle signal are transmitted to the
vibration reduction control unit 11, which analyzes and
processes the signals to obtain boom posture and vibra-
tion parameter information; then, a calculation module in
the vibration reduction control unit 11 calculates and out-
puts the control current of the electromagnetic propor-
tional valves to regulate the volumes of the rod chamber
and non-rod chamber of the most effective boom cylinder
2 between two boom sections, such as the boom cylinder
of the second boom section, by an electromagnetic pro-
portional valve 12, so that the internal force of the boom
generates a vibration which is opposite to that of the tail
boom section 14 in phase. Inanother aspect, the vibration
amplitude parameter signal and the angle parameter sig-
nal monitored by the boom terminal vibration monitoring
unit 21 and the boom posture monitoring unit 20 in real
time form a feedback circuit; and the vibration reduction
control unit 11 modifies the control signal in real time
according to a feedback signal to make the vibration am-
plitude value generated by the internal force of the boom
more approximate to the vibration amplitude of the tail
boom section 14 of the boom 13, therefore, the vibration
of tail boom section 14 is controlled within a very small
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range.
[0023] According to another embodiment of the
present invention, the apparatus for reducing the vibra-
tion of the boom of the concrete pump truck further com-
prises: a pump unit conveying pressure monitoring unit
15, which is used for monitoring the unit conveying pres-
sure of the concrete pump and transmitting a unit con-
veying pressure signal to the vibration reduction control
unit 11. The boom posture monitoring unit 20 is at least
arranged on the tail boom section 14.

[0024] As shown in Fig. 5, the boom terminal vibration
monitoring unit 21 comprises a vertical amplitude moni-
toring unit 211 and a horizontal amplitude monitoring unit
212. The vertical amplitude monitoring unit 211 and the
horizontal amplitude monitoring unit 212 are used for
monitoring the vertical amplitude and horizontal ampli-
tude of the tail boom section 14 respectively. As shown
inFig. 3, inthe embodiment, the boom posture monitoring
unit 20 is further arranged on other boom sections be-
sides the tail boom section 14 to monitor the angle of the
tail boom section 14 and the angle of a necessary boom
section to form boom posture information, and combine
with the unit conveying pressure parameter reflecting the
internal pressure of the concrete pump and its change
monitored by the pump unit conveying pressure monitor-
ing unit 15. Then, the vibration reduction control unit 11
reads these signals to analyze and process the signals
to obtain boom posture, synthesized amplitude informa-
tion and pumping frequency information, and then cal-
culates and outputs the control current of the electromag-
netic proportional valves 12 according to the analyzed
vibration frequency, amplitude value and phase param-
eter calculation and control law to regulate the volumes
of the rod chamber and non-rod chamber of the most
effective boom cylinder 2 between two boom sections,
so that the internal force of the boom generates vibration
which is opposite to that of the terminal of the boom in
phase. The pump unit conveying pressure monitoring
unit 15 is arranged to measure the pumping frequency
information, so that the boom cylinders 2 are controlled
more accurately. In addition, the algorithm can be adjust-
ed and compared according to the change of the unit
pressure signal, so that the algorithm is more rational in
cycle and controlled more timely. In the embodiment, the
vibration amplitude parameter signal and the angle pa-
rameter signal monitored by the boom terminal vibration
monitoring unit 21 and the boom posture monitoring unit
20 in real time form a feedback circuit; and the vibration
reduction control unit 11 modifies the control parameter
in real time according to a feedback signal to make the
vibration amplitude value generated by the internal force
of the boom more approximate to that of the tail boom
section 14 of the boom 13, therefore, the vibration of tail
boom section 14 is controlled within a very small range.
[0025] According to another embodiment of the
present invention, as shown in Fig. 4, the apparatus for
reducing the vibration of the boom of the concrete pump
truck further comprises: a pump piston stroke monitoring
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unit 16, which is used for monitoring the piston stroke of
the concrete pump and transmitting a piston stroke signal
to the vibration reduction control unit 11.

[0026] In the embodiment, the boom posture monitor-
ing unit 20 is arranged on the tail boom section 14 to
monitor the angle of the tail boom section 14 to form
boom posture information by combining with the piston
stroke signal reflecting the piston stroke monitored by
the pump piston stroke monitoring unit 16; then, the vi-
bration reduction control unit 11 reads these signals to
analyze and process the signals to obtain boom posture
and synthesize the signals into amplitude information
and pumping frequency information, and then, the cal-
culation module in the vibration reduction control unit 11
calculates and outputs the control current of the electro-
magnetic proportional valves 12 according to the ana-
lyzed vibration parameter to regulate the volumes of the
rod chamber and non-rod chamber of the most effective
boom cylinder 2 between two boom sections, so that the
internal force of the boom generates vibration which is
opposite to that of the terminal of the boom in phase.
Other contents in the embodiment are the same as those
in the former embodiment, thereby needing no further
description.

[0027] The concrete pump truck of the present inven-
tion is described below by combining with drawings.
[0028] The concrete pump truck according to the
present invention, as shown in Fig. 6, comprises a boom
13 and further comprises the above apparatus for reduc-
ing the vibration of the boom of the concrete pump truck.
[0029] The concrete pump truck is a construction ma-
chine applied widely, and the apparatus for reducing the
vibration of the boom of the concrete pump truck is ap-
plied to the concrete pump truck so as to achieve a good
vibration reduction effect. The conventional boom struc-
ture unit is fully utilized in the technical scheme of the
present invention, so that the vibration reduction appa-
ratus is very simple in structure. Therefore, the concrete
pump truck provided by the present invention is applica-
ble to pump trucks of various types so as to be widely
applied.

[0030] A method for reducing the vibration of the boom
of the concrete pump truck is described below by com-
bining with drawings.

[0031] According to the method for reducing the vibra-
tion of the boom of the concrete pump truck provided by
the present invention, the boom comprises a plurality of
boom sections connected with one another and boom
cylinders between the boom sections; and the method
comprises the following steps: monitoring the operating
parameters of a concrete pump and the boom; calculat-
ing and generating a control signal according to the mon-
itored operating parameters, and calculating and output-
ting the control current of electromagnetic proportional
valves according to the control signal and controlling the
piston positions of the boom cylinders; wherein the mon-
itored operating parameters of the boom comprise the
vibration amplitude parameter of the tail boom section
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and the angle parameter of the boom.

[0032] Asshownin Figs 2 to 4, the vibration amplitude
parameter of the tail boom section adopted in the vibra-
tion reduction method can reflect the vibration parameter
of the boom, such as the vibration amplitude value, most-
ly directly and accurately; and the angle parameter of the
boom can determine the posture of the boom in real time
and is used for correcting and regulating the analysis and
processing of the control signal and amplitude signal. In
the embodiment, the control signal is generated accord-
ing to the angle parameter of the boom, the vibration
amplitude parameter of the tail boom section and the
parameter of the concrete pump; and the vibration re-
duction control unit calculates the control current of the
most effective electromagnetic proportional valve be-
tween two boom sections in an online and real-time way
and regulates the volumes of the rod chamber and non-
rod chamber of each boom cylinder to generate fluctua-
tion and vibration which is finally reflected to the terminal
of the boom to reduce the vibration here.

[0033] The method for reducing the vibration of the
boom of the concrete pump truck further comprises: the
monitored operating parameters of the boom are real-
time parameters and modifying the control signal accord-
ing to the monitored operating parameters of the boom
in real time. Preferably, the value of the control current
of the electromagnetic proportional valve is obtained by
calculation according to the control signal, and the algo-
rithm for the calculation is compared and adjusted ac-
cording to the unit conveying pressure parameter.
[0034] The angle parameter of the boom and the vi-
bration amplitude signal of the tail boom section form a
feedback control signal; and the vibration reduction con-
trol unit calculates the control current of the most effective
electromagnetic proportional valve between two boom
sections in an online and real-time way and regulates
the volumes of the rod chamber and non-rod chamber
of each boom cylinder repeatedly to generate fluctuation
and vibration which is finally reflected to the terminal of
the boom to reduce the vibration here. Due to the real-
time feedback control signal, the control process is more
accurate. By the conveying pressure parameter of a pres-
sure conveying unit, the algorithm for calculation can be
compared and adjusted to achieve a more accurate con-
trol effect.

[0035] Inthe embodiment, the angle parameter of the
boom at least comprises that of the tail boom section.
[0036] Forthe angle of the tail boom section influences
the vibration reduction process most, in order to make
the control simpler, the angle parameter of the boom can
be only that of the tail boom section on the premise of
ensuring certain control precision. In other embodiments,
to make the boom measured more accurately, fully reflect
the state of the boom and make the control more accu-
rate, the angle parameter of the boom comprises not only
that of the tail boom section but also those of other boom
sections.

[0037] As shown in Figs. 3 and 4, the monitored pa-
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rameter of the concrete pump comprises the unit con-
veying pressure parameter or piston stroke parameter of
the concrete pump.

[0038] Theconcrete pumpisgenerally fed by adouble-
piston feeding cylinder circularly, therefore, when the left
cylinder and the right cylinder of the double-piston feed-
ing cylinder reverse, the concrete is conveyed discontin-
uously so as to cause the vibration of the boom. At the
moment, the pressure in the cylinder may change sud-
denly, therefore, the unit conveying pressure parameter
of the concrete pump can be measured to control the
boominrealtime. In addition, the piston stroke parameter
reflects the position of the piston in the feeding cylinder
and can also reflect the state of the feeding cylinder like
the unit conveying pressure parameter, therefore, the
boom can be controlled according to the piston stroke
parameter.

[0039] Preferably, the value of the control current of
each electromagnetic proportional valve is obtained by
calculation according to the control signal, and the algo-
rithm for the calculation is compared and adjusted ac-
cording to the unit conveying pressure parameter.
[0040] The value of the control current of each electro-
magnetic proportional valve is calculated by the control
signal; meanwhile, the algorithm can be adjusted and
compared according to the unit conveying pressure pa-
rameter to make the algorithm more rational in cycle and
controlled more timely, so thatthe vibration of the terminal
of the boom is controlled within a very small range.
[0041] It can be seen from what described above that
the embodiments of the present invention have the fol-
lowing technical effects:

1. The present invention has a good economic value.
The present invention can effectively reduce the vi-
bration of the boom and is favorable for improving
the positioning accuracy of the hose at the terminal
of the boom, so as to reduce the fatigue of the boom,
prolong the service life of the boom and lower the
post-sale and using costs.

2. The present invention has high universality. It is
only necessary to add additional vibration monitoring
unit and the vibration reduction controller without
changing the original structure of the conventional
concrete pump truck, and the vibration reduction
force is from the internal force of the boom cylinders,
so that the vibration reduction apparatus is simple in
structure and convenient to implement.

3. The present invention is low in cost. The system
can be added to make the boom have vibration re-
duction function without changing the conventional
pump truck greatly.

4. The present invention has high measurement ac-
curacy. The posture and vibration parameters of the
boom can be fully reflected by the boom terminal
vibration monitoring unit and the boom posture mon-
itoring unit, and no measurement dead angle is ex-
isted, so that the present invention is favorable for
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improving the control accuracy.

[0042] Above contents only describe the preferred em-
bodiments of the present invention and are not intended
to limit the present invention; for one skilled in the art,
the present invention may have various modifications
and changes. Any modifications, equivalent replace-
ments and improvements made within the spirit and prin-
ciple of the present invention should be included within
the protection scope of the present invention.

Claims

1. An apparatus for reducing the vibration of a boom of
a concrete pump truck, wherein the boom (13) com-
prising a plurality of boom sections connected with
one another and a boom cylinder (2) between each
of the boom sections, characterized in that, the vi-
bration reduction apparatus comprising:

a vibration reduction control unit (11), which is
connected with an electromagnetic proportional
valve (12) connected with the boom cylinder (2);
a boom terminal vibration monitoring unit (21),
which is used for monitoring a vibration ampli-
tude parameter of the tail boom section (14) of
the boom (13) and transmitting an amplitude pa-
rameter signal to the vibration reduction control
unit (11); and

a boom posture monitoring unit (20), which is
used for monitoring an angle parameter of the
boom (13) and transmitting an angle parameter
signal to the vibration reduction control unit (11).

2. The apparatus for reducing the vibration of the boom
of the concrete pump truck according to claim 1,
characterized by further comprising:

a pump unit conveying pressure monitoring unit
(15), which is used for monitoring a unit convey-
ing pressure of a concrete pump and transmit-
ting a unit conveying pressure signal to the vi-
bration reduction control unit (11).

3. The apparatus for reducing the vibration of the boom
of the concrete pump truck according to claim 1,
characterized by further comprising:

a pump piston stroke monitoring unit (16), which
is used for monitoring a piston stroke of the con-
crete pump and transmitting a piston stroke sig-
nal to the vibration reduction control unit (11).

4. The apparatus for reducing the vibration of the boom
of the concrete pump truck according to any one of
claims 1 to 3, characterized in that, the boom pos-
ture monitoring unit (20) is at least arranged on the
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tail boom section (14).

A concrete pump truck, comprising a boom (13),
characterized by further comprising the apparatus
for reducing the vibration of the boom of the concrete
pump truck according to any one of claims 1 to 4.

A method for reducing the vibration of a boom of a
concrete pump truck, wherein the boom comprising
a plurality of boom sections connected with one an-
otherand aboom cylinder between each of the boom
sections, characterized in that, the method com-
prising the following steps:

monitoring the operating parameters of a con-
crete pump and the boom;

generating a control signal according to the
monitored operating parameters, outputting an
control currentof an electromagnetic proportion-
al valve according to the control signal and con-
trolling the piston position of the boom cylinder;
wherein the monitored operating parameters of
the boom comprising:

a vibration amplitude parameter of the tail
boom section, and
an angle parameter of the boom.

The method for reducing the vibration of the boom
of the concrete pump truck according to claim 6,
characterized by further comprising the following
step: the monitored operating parameters of the
boom being real-time parameters, and modifying the
control signal according to the monitored operating
parameters of the boom in real time.

The method for reducing the vibration of the boom
of the concrete pump truck according to claim 6,
characterized in that, the angle parameter of the
boom at least comprising the angle parameter of the
tail boom section.

The method for reducing the vibration of the boom
of the concrete pump truck according to claim 6,
characterized in that, the monitored parameter of
the concrete pump comprising a unit conveying pres-
sure parameter of the concrete pump or a piston
stroke parameter of the concrete pump.

The method for reducing the vibration of the boom
of the concrete pump truck according to any one of
claims 6 to 9, characterized in that, the value of the
control current of the electromagnetic proportional
valve is obtained by calculation according to the con-
trol signal, and the algorithm for the calculation is
compared and adjusted according to the unit con-
veying pressure parameter.
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