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Hydraulic Mount and Filling Device for the Same

Field of the Invention

The present invention relates to the technical field of vibration damping, in particular to a

hydraulic mount and a filling device for the hydraulic mount.

Background of the Invention

As the technology develops continuously, how to implement vibration damping has become a

problem that receives more and more attention, especially on transportation facilities that have

severe vibrations, such as automobiles. When the automobile runs, the vibrations mainly come

from two sources, one of which is vibrations transferred from the road pavement via the tires

and vibration absorbers to the main body of the automobile, and the other of which is

vibrations transferred from the engine via the engine mount to the main body of the automobile.

Therefore, as an important component that has effect on the vibrations, the engine mount has

direct influence on the driving comfort of the automobile.

A good engine mount must have low dynamic stiffness against high-frequency vibrations and a

high damping coefficient against low-frequency vibrations. In the prior art, engine mounts are

mainly in two categories, that is full rubber mounts and hydraulic mounts. Due to the fact that

the dynamic stiffness and loss coefficient of full rubber mounts are inherent characteristics of

rubber material and will increase as the vibration frequency increases, ordinary rubber mounts

can't meet the requirements of technical development. In order to improve the performance of

rubber mount to meet the requirement for low dynamic stiffness against high-frequency

vibrations and high damping coefficient against low-frequency vibrations, Volkswagen

(Germany) pioneered to employ a mount with a liquid sealing structure in 1979, i.e., the

so-called hydraulic mount. In addition, as consumers' demand for driving comfort of

automobiles is higher and higher, hydraulic mounts are widely applied in all kinds of

automobiles increasingly.

A hydraulic mount for engine was disclosed in CN2849321Y. As shown in Fig.l, the hydraulic

mount comprises a fixing base 11, an elastic body 12 arranged in the fixing base 11, and a

support 13 that is integral with the elastic body 12 and is connected to the inner wall of the

fixing base 11, an upper chamber 2 1 and a lower chamber 22 which are separated by a partition

20 are formed below the elastic body 12, wherein, the upper chamber 2 1 and the lower

chamber 22 are communicated with each other through an orifice formed in the partition 20, a



damping fluid is sealed in the upper chamber 2 1 and the lower chamber 22. In addition, in

order to ensure the damping performance of the hydraulic mount, the chambers shall have no

air as far as possible.

The disadvantages of such existing hydraulic mounts include: first, due to the complex

structure, it is difficult to discharge air from the chambers thoroughly during the assembling

process, and thereby the damping performance of the hydraulic mount will be affected directly.

Second, in order to ensure that there is no air in the chambers as far as possible, usually the

product is assembled and the damping liquid is filled in a liquid environment, as the result, the

working environment is poor, the working space is moist, and the workers' hands have to be

immersed in liquid for long, which has a strong impact on the workers' physical health.

Moreover, since the product is assembled in a liquid environment, the workers are unable to

see the assembling process directly; therefore, products with poor quality are often

manufactured in the assembling process, and it is difficult to control the filling amount of the

damping liquid.

Summary of the Invention

An object of the present invention is to provide a hydraulic mount, into which the damping

liquid can be filled conveniently.

Another object of the present invention is to provide a filling device for hydraulic mount,

which can ensure that there is no air in the hydraulic mount after the damping liquid is filled

and avoid the requirement for assembling and filling in a liquid environment; therefore, the

visibility in the assembling process and the working environment can be improved.

The hydraulic mount according to the present invention comprises a casing and a support body

arranged in an upper part of the casing, the casing and the support body define a chamber, the

chamber receives liquid and is divided by a partition into an upper chamber and a lower

chamber; an orifice is formed in the partition, so that the upper chamber and the lower chamber

are communicated with each other; wherein, a through hole for communicating the chamber

with the exterior is formed in the support body, and a sealing member is arranged in the

through hole.

In the hydraulic amount according to the present invention, the damping liquid can be filled

conveniently into the chamber through the through hole; and after the damping liquid is filled,

the through hole can be sealed with the sealing member; in that way, the filling operation for

the hydraulic amount becomes more convenient and easier.



The filling device for the hydraulic amount according to the present invention comprises a

liquid tank and a vacuum extractor, wherein, either the liquid tank or the vacuum extractor is

connected to the through hole in the hydraulic mount in a sealed manner through a pipe.

In the filling device for the hydraulic mount according to the present invention, the vacuum

extractor can be communicated with the through hole in the hydraulic mount first, so as to

extract the chamber in the hydraulic mount into a negative pressure state; then, the liquid tank

can be communicated with the through hole in the hydraulic mount, so as to suck the damping

liquid in the liquid tank into the chamber in the hydraulic mount under negative pressure;

finally, the through hole in the hydraulic mount can be sealed with the sealing member. In that

way, the filling operation is completed.

Since the vacuum extractor is employed in the filling device in the present invention, there will

be no air in the hydraulic mount after filling the damping liquid; therefore, the damping

performance of the hydraulic mount can be ensured. In addition, since the entire assembling

and filling process needn't to be performed in a liquid environment, the visibility in the

assembling process can be improved and the defective rate can be decreased effectively, and

the workers' working environment can be improved greatly.

Brief Description of the Drawings

Fig.l is a schematic structural view of the hydraulic mount for engine disclosed in

CN2849321Y;

FIg.2 is a schematic structural view of the hydraulic mount according to the present invention;

and

Fig.3 is a schematic structural view of the filling device for the hydraulic mount according to

the present invention.

Detailed Description of the Embodiments

Hereafter the present invention will be described in detail with reference to the accompanying

drawings.

As shown in Fig.2, the hydraulic mount 1 according to the present invention comprises a

casing 2 and a support body arranged in an upper part of the casing 2, wherein, the casing 2

and the support body define a chamber 3 in a lower part of the interior of the casing 2, and the

chamber 3 receives liquid (e.g., damping liquid). The chamber 3 is divided by a partition into

an upper chamber and a lower chamber; an orifice is formed in the partition, so that the upper



chamber and the lower chamber are communicated with each other. A through hole 4 for

communicated the chamber 3 with the exterior is formed in the support body, and a sealing

member 5 is arranged in the through hole 4 .

Wherein, the support body comprises a metal support 6 and an elastic body 7 formed around

the metal support 6. The metal support 6 provides rigid support for the entire hydraulic mount

1, while the elastic body 7 (e.g., a vulcanized rubber member) formed around the metal support

6 can further absorb the vibrations. In that case, the through hole 4 may be formed in the metal

support 6 or the elastic body 7 . Preferably, the through hole 4 is formed in the metal support 6 .

The sealing member 5 may be any component well known in the field that can seal a through

hole, and the shape of the sealing member 5 may be determined according to the

cross-sectional shape of the through hole, so that the sealing member 5 can be assembled in the

through hole 4 and seal the through hole 4 well. For example, in the case the through hole 4 is

formed in the metal support 6, the sealing member 5 may be a steel ball that is assembled in the

through hole 4 by interference fitting. In the case the through hole 4 is formed in the elastic

body 7, the sealing member 5 may be a rubber member that is assembled in the through hole 4

by interference fitting.

In the hydraulic mount according to the present invention, the damping liquid may be filled

into the chamber 3 conveniently through the through hole 4, and the through hole 4 may be

sealed with the sealing member 5 after the damping liquid is filled, so as to seal the damping

liquid in the chamber 3; therefore, the filling operation of the hydraulic mount is more

convenient and easier.

Usually, the hydraulic mount 1 must be connected to the engine when it is used. Therefore,

preferably, a screw hole 4' designed to connect the hydraulic mount to the engine is formed in

the hydraulic mount 1. More preferably, the screw hole 4' is formed in the rigid metal support 6,

so as to ensure firm connection between the hydraulic amount 1 and the engine.

In that case, the through hole 4 and the screw hole 4' may be formed in the metal support 6

separately or arranged coaxially. Preferably, the screw hole 4' and the through hole 4 are

formed in the metal support 6 coaxially. In that case, during the machining process, after the

screw hole 4' designed to connect the hydraulic mount 1 to the engine is formed in the metal

support 6, the through hole 4 can be formed simply by drilling down the screw hole 4' to the

chamber 3 . In that way, no other additional structure is required to connect the hydraulic mount

to the engine, and the structure of the hydraulic mount can be simplified; furthermore, the

screw hole and the through hole may be machined in one process, and thereby the machining



procedures can be simplified; moreover, the structural design of the hydraulic mount can be

optimized further In addition, the screw hole 4' may further be used to sealed connect a pipe

with external thread on an end, such as the pipe that is designed to communicate the chamber 3

with a vacuum extractor 9 or a liquid tank 8 (to be introduced hereinafter) during the

assembling process.

In an embodiment of the present invention, as shown in Fig.2., a shoulder hole may be formed

in the metal support 6, wherein, the outer part of the shoulder hole has a greater diameter and

internal threads are formed in the hole wall thereof, so this part is the screw hole described

above; while the inner part of the shoulder hole has a smaller diameter and is communicated

with the chamber 3, so this part is the through hole described above and the sealing member 5

is assembled in the part with the smaller diameter to seal the hole.

The present invention further provides a filling device for the hydraulic mount 1 described

above. As shown in Fig.3, the filling device comprises a liquid tank 8 and a vacuum extractor 9,

wherein, either the liquid tank 8 or the vacuum extractor 9 is connected to the through hole 4 in

the hydraulic mount 1 in a sealed manner through a pipe. In a preferred case that a screw hole

4' is formed in the metal support 6 of the hydraulic mount 1 and the screw hole 4' and the

through hole 4 are arranged coaxially, the pipe is connected to the screw hole 4' in a sealed

manner.

In that way, during the process that the hydraulic mount 1 is assembled, the vacuum extractor 9

can be connected to the through hole 4 in the hydraulic mount 1 firstly when the filling

operation is carried out, so as to extract the chamber 3 in the hydraulic mount 1 to a negative

pressure state; then, the liquid tank 8 can be connected to the through hole 4 in the hydraulic

mount 1, so as to suck the damping liquid in the liquid tank 8 into the chamber 3 in the

hydraulic mount 1 under negative pressure; finally, the through hole 4 in the hydraulic mount 1

can be sealed with the sealing member 5; thus the filling operation is completed.

Since the filling device according to the present invention employs the vacuum extractor 9, any

air in the chamber 3 of the hydraulic mount 1 can be extracted out completely; in addition,

since the subsequent filling process is carried out in a sealed state, no air will enter into the

chamber 3; therefore, it will be ensured that there is no air in the hydraulic mount after the

filling operation, and thereby the damping performance of the hydraulic mount can be ensured.

In addition, since the entire assembling and filling process needn't to be performed in a liquid

environment, the visibility in the assembling process can be improved and the defective rate

can be decreased effectively, and the workers' working environment can be improved greatly.



Wherein, the vacuum extractor 9 may be any device well known in the field with

vacuum-pumping function, such as a vacuum pump. Preferably, if a vacuum pump is employed,

the vacuum level may be set as required.

Usually, the connection manner for communicating either the liquid tank 8 or the vacuum

extractor 9 with the through hole 4 in the hydraulic mount 1 may be implemented with any

technique well known in the field. Preferably, the filling device further comprises a solenoid

valve 10, which is arranged in the pipe that is designed to communicate the through hole 4 in

the hydraulic mount 1 with the liquid tank 8 or the vacuum extractor 9, and is used to control

either the liquid tank 8 or the vacuum extractor 9 to communicate with the through hole 4 in

the hydraulic mount 1. For example, the solenoid valve may be a three-way solenoid valve,

which can selectively control the communication between the through hole 4 in the hydraulic

mount 1 and the liquid tank 8 or the vacuum extractor 9 . In addition, preferably, the open/close

time of the solenoid valve 10 may be set as required, so as to control the filling mount of the

damping liquid.

Hereunder the operation of the filling device according to the present invention will be

described in a preferred embodiment of the present invention.

Firstly, open the vacuum pump and set the vacuum level to -Ix 10 2Pa. When the vacuum level

reaches to the set value, control the solenoid valve 10 to communicate the vacuum pump with

the through hole 4 in the hydraulic mount 1 through the pipe and keep the communication

between the liquid tank 8 and the through hole 4 in the hydraulic mount 1 in a blocked state.

Set the solenoid valve 10 to keep the current state for 5s, so as to pump the chamber 3 of the

hydraulic mount to -Ix 10 2Pa pressure state. When the set time is reached, control the solenoid

valve 10 to block the communication between the vacuum pump and the through hole 4 in the

hydraulic mount 1 and communicating the liquid tank 8 with the through hole 4 in the

hydraulic mount 1 Now, set the solenoid valve 10 to keep the current state for 5s, so as to suck

a predetermined amount of damping liquid from the liquid tank 8 into the chamber 3 of the

hydraulic mount 1 under the negative pressure in the chamber 3 . When the preset time is

reached, control the solenoid valve 10 to block the communication between the liquid tank 8

and the through hole 4 in the hydraulic mount 1, and keep the communication between the

vacuum pump and the through hole 4 in the hydraulic mount 1 in the blocked state. Next,

remove the hydraulic mount 1 from the filling device, and utilize a pressing machine to press

the steel ball that serves as the sealing member 5 into the through hole 4 in the hydraulic mount

1, so as to seal the through hole 4 . In that way, the entire filling process is completed.



Claims

1. A hydraulic mount (1), which comprises a casing (2) and a support body arranged in an

upper part of the casing (2), wherein, the casing (2) and the support body define a chamber (3),

the chamber (3) receives liquid and is divided by a partition into an upper chamber and a lower

chamber; an orifice is formed in the partition, so that the upper chamber and the lower chamber

are communicated with each other; characterized in that, a through hole (4) for communicating

the chamber (3) with the exterior is formed in the support body, and a sealing member (5) is

arranged in the through hole (4).

2 . The hydraulic mount according to claim 1, characterized in that, the support body comprises

a metal support (6) and an elastic body (7) formed around the metal support (6), and the

through hole (4) is formed in the metal support (6).

3 . The hydraulic mount according to claim 2, characterized in that, the sealing member (5) is a

steel ball assembled in the through hole (4) by interference fitting.

4 . The hydraulic mount according to claim 1, characterized in that, the support body comprises

a metal support (6) and an elastic body (7) formed around the metal support (6), and the

through hole (4) is formed in the elastic body (7).

5 . The hydraulic mount according to claim 4, characterized in that, the sealing member (5) is a

rubber member assembled in the through hole (4) by interference fitting.

6 . The hydraulic mount according to claim 2, characterized in that, a screw hole (4') is formed

in the metal support (6), and the screw hole (4') is arranged coaxially with the through hole (4).

7 . A filling device for the hydraulic mount (1) according to any one of claims 1-6, characterized

in that, the filling device comprises a liquid tank (8) and a vacuum extractor (9), wherein, either

the liquid tank (8) or the vacuum extractor (9) is connected to the through hole (4) in the

hydraulic mount (1) in a sealed manner through a pipe.

8. The filling device according to claim 7, characterized in that, the vacuum extractor (9) is a



vacuum pump.

9 . The filling device according to claim 7, characterized in that, the filling device further

comprises a solenoid valve (10), the solenoid valve (10) is arranged in the pipe between the

through hole (4) in the hydraulic mount (1) and the liquid tank (8) or the vacuum extractor (9)

to control either the liquid tank (8) or the vacuum extractor (9) to communicate with the

through hole (4) in the hydraulic mount (1).

10. The filling device according to claim 9, characterized in that, the solenoid valve (10) is a

three-way solenoid valve.
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