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Automatic Solder Paste Feeding System
CROSS-REFERENCE TO RELATED APPLICATION

This application claims the benefit of Chinese Patent Application No0.201710160006.9
filed on March 17, 2017 in the State Intellectual Property Office of China, the whole

disclosure of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to an automatic solder paste feeding system.

Description of the Related Art

In the field of manufacturing an electrical device, solder paste is often used, for
example, to weld a lead or a pin of the electrical device. In the prior art, the solder paste is
generally coated on the lead or pin of the electrical device to be welded in advance by
manual. Then, the coated solder paste is heated and melted into liquid state by a solder head.
After the solder paste is cooled and solidified, the operation of welding the lead or pin of the
electrical device is finished.

However, the efficiency of supplying the solder paste by manual is very low, which is
only suitable for welding a single electrical product, and not suitable for welding electrical

products in mass.

SUMMARY OF THE INVENTION

The present invention has been made to overcome or alleviate at least one aspect of the
above mentioned disadvantages.

According to an object of the present invention, there is provided an automatic solder
paste feeding system that is adapted to automatically feed the solder paste in high efficiency
and suitable for welding electrical products in mass.

According to an aspect of the present invention, there is provided an automatic solder
paste feeding system, comprising: a base; a container mounted on the base and configured to
contain solder paste therein; a syringe mounted on the base and configured to inject the

solder paste into the container; and a heater mounted on the base and configured to heat the
1
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solder paste contained in the container, so that the solder paste is melted into liquid state.

According to an exemplary embodiment of the present invention, the automatic solder
paste feeding system further comprises a first moving mechanism mounted on a support
frame of the base and adapted to move the syringe in a vertical direction perpendicular to the
base, so as to move the syringe to an injection position; when the syringe is moved to the
injection position, an injection port of the syringe is driven to enter into the container.

According to another exemplary embodiment of the present invention, the first moving
mechanism comprises: a first rail mounted on the support frame; a first sliding block
slidably mounted on the first rail and movable along the first rail in the vertical direction;
and a first driving device mounted on the support frame or the first rail. The syringe is
mounted on the first sliding block, and the first driving device is adapted to drive the first
sliding block and the syringe to slide along the first rail.

According to another exemplary embodiment of the present invention, the automatic
solder paste feeding system further comprises a second moving mechanism mounted on the
base and adapted to move the container in a horizontal direction parallel to the base, so as to
move the container to an injection station; when the container is moved to the injection
station, the syringe is aligned to the container in the vertical direction.

According to another exemplary embodiment of the present invention, the second
moving mechanism comprises: a second rail mounted on the base; a second sliding block
slidably mounted on the second rail and movable along the second rail in the horizontal
direction; and a second driving device mounted on the base. The container is mounted on the
second sliding block, and the second driving device is adapted to drive the second sliding
block and the container to slide along the second rail.

According to another exemplary embodiment of the present invention, the heater is
mounted on the second sliding block, so as to slide along the second rail with the second
sliding block.

According to another exemplary embodiment of the present invention, the automatic
solder paste feeding system further comprises a cleaning brush mounted on the base and
adapted to remove impurities from a top surface of the solder paste contained in the
container.

According to another exemplary embodiment of the present invention, the automatic
solder paste feeding system further comprises a vision system mounted on the base and
configured to detect the impurities on the top surface of the solder paste contained in the
container, the cleaning brush is adapted to remove the impurities from the top surface of the
solder paste contained in the container in time when the vision system detects the impurities.

According to another exemplary embodiment of the present invention, the automatic
solder paste feeding system further comprises a third moving mechanism mounted on the

base and adapted to move the cleaning brush in the vertical direction and/or the horizontal
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direction, so as to move the cleaning brush to an cleaning position; when the cleaning brush
is moved to the cleaning position, the cleaning brush contacts the top surface the solder
paste contained in the container.

According to another exemplary embodiment of the present invention, when the vision
system detects the impurities on the top surface the solder paste contained in the container,
the third moving mechanism moves the cleaning brush to the cleaning position under
guidance of the vision system, so as to remove the impurities from the top surface the solder
paste contained in the container by the cleaning brush.

According to another exemplary embodiment of the present invention, the syringe
comprises an electric control syringe, and is controlled so that the amount of the solder paste
injected by the syringe at a single time is just fully filled the container.

In the above various exemplary embodiments of the present invention, the solder paste
may be automatically fed by the automatic solder paste feeding system, improving the
feeding efficiency of the solder paste. The automatic solder paste feeding system is adapted

to perform automatic welding for large quantities of electrical products.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features of the present invention will become more apparent by

describing in detail exemplary embodiments thereof with reference to the accompanying
drawings, in which:
Fig.1 is an illustrative perspective view of an automatic solder paste feeding system

according to an exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE
IVENTION

Exemplary embodiments of the present disclosure will be described hereinafter in detail

with reference to the attached drawings, wherein the like reference numerals refer to the like
elements. The present disclosure may, however, be embodied in many different forms and
should not be construed as being limited to the embodiment set forth herein; rather, these
embodiments are provided so that the present disclosure will be thorough and complete, and
will fully convey the concept of the disclosure to those skilled in the art.

In the following detailed description, for purposes of explanation, numerous specific
details are set forth in order to provide a thorough understanding of the disclosed
embodiments. It will be apparent, however, that one or more embodiments may be practiced
without these specific details. In other instances, well-known structures and devices are

schematically shown in order to simplify the drawing.
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According to a general concept of the present invention, there is provided an automatic
solder paste feeding system, comprising: a base; a container mounted on the base and
configured to contain solder paste therein; a syringe mounted on the base and configured to
inject the solder paste into the container; and a heater mounted on the base and configured to
heat the solder paste contained in the container, so that the solder paste is melted into liquid
state.

Fig.1 is an illustrative perspective view of an automatic solder paste feeding system
according to an exemplary embodiment of the present invention.

As shown in Fig.l, in an embodiment, the automatic solder paste feeding system
mainly comprises a base 10, a container 200, a syringe 100, and a heater 240. The container
200 is mounted on the base 10 and configured to contain solder paste therein. The syringe
100 is mounted on the base 10 and configured to inject the solder paste into the container
200. The heater 240 is mounted on the base 10 and configured to heat the solder paste
contained in the container 200, so that the solder paste is melted into liquid state. The melted
solder paste may be coated on a lead or pin of an electrical device to be welded to another
lead, pin or pad. After the solder paste is cooled and solidified, the lead or pin of the
electrical device is soldered and electrically connected to the other lead, pin or pad.

As shown in Fig.l, in an embodiment, the automatic solder paste feeding system
further comprises a first moving mechanism 110, 120, 130 mounted on a support frame 11
of the base 10 and adapted to move the syringe 100 in a vertical direction Z perpendicular to
the base 10, so as to move the syringe 100 to an injection position. When the syringe 100 is
moved to the injection position, an injection port (a lower port) of the syringe 100 is driven
to enter into the container 200. In this way, the solder paste may be directly injected into the
container 200 by the syringe 100.

As shown in Fig.1, in an embodiment, the first moving mechanism 110, 120, 130
mainly comprises a first rail 120, a first sliding block 110, and a first driving device 130.
The first rail 120 is mounted on the support frame 11. The first sliding block 110 is slidably
mounted on the first rail 120 and movable along the first rail 120 in the vertical direction Z.
The first driving device 130 is mounted on the support frame 11 or the first rail 120.

As shown in Fig.1, in an embodiment, the syringe 100 is mounted on the first sliding
block 110, and the first driving device 130 is adapted to drive the first sliding block 110 and
the syringe 100 to slide along the first rail 120.

As shown in Fig.l, in an embodiment, the automatic solder paste feeding system
further comprises a second moving mechanism 210, 220, 230. The second moving
mechanism 210, 220, 230 is mounted on the base 10 and adapted to move the container 200
in a horizontal direction Y parallel to the base 10, so as to move the container 200 to an
injection station. When the container 200 is moved to the injection station, the syringe 100 is

aligned to the container 200 in the vertical direction Z.
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As shown in Fig.1, in an embodiment, the second moving mechanism 210, 220, 230
mainly comprises a second rail 220, a second sliding block 210, and a second driving device
230. The second rail 220 is mounted on the base 10. The second sliding block 210 is slidably
mounted on the second rail 220 and movable along the second rail 220 in the horizontal
direction Y. The second driving device 230 is mounted on the base 10.

As shown in Fig.1, in an embodiment, the container 200 is mounted on the second
sliding block 210, and the second driving device 230 is adapted to drive the second sliding
block 210 and the container 200 to slide along the second rail 220 in the horizontal direction
Y.

As shown in Fig.1, in an embodiment, the heater 240 is mounted on the second sliding
block 210, so as to slide along the second rail 220 with the second sliding block 210.

As shown in Fig.l, in an embodiment, the automatic solder paste feeding system
further comprises a cleaning brush 300. The cleaning brush 300 is mounted on the base 10
and adapted to remove impurities from a top surface of the solder paste contained in the
container 200.

As shown in Fig.l, in an embodiment, the automatic solder paste feeding system
further comprises a vision system 400 mounted on the base 10 and configured to detect the
impurities on the top surface of the solder paste contained in the container 200. The cleaning
brush 300 is adapted to remove the impurities from the top surface of the solder paste
contained in the container 200 in time when the vision system 400 detects the impurities.
Thus, it may improve the welding quality.

As shown in Fig.l, in an embodiment, the automatic solder paste feeding system
further comprises a third moving mechanism 310 mounted on the base 10 and adapted to
move the cleaning brush 300 in the vertical direction Z and/or the horizontal direction Y, so
as to move the cleaning brush 300 to an cleaning position. When the cleaning brush 300 is
moved to the cleaning position, the cleaning brush 300 contacts the top surface the solder
paste contained in the container 200. In this way, the impurities on the top surface of the
solder paste in the container 200 may be removed by the cleaning brush 300.

As shown in Fig.1, in an embodiment, when the vision system 400 detects the
impurities on the top surface the solder paste contained in the container 200, the third
moving mechanism 310 moves the cleaning brush 300 to the cleaning position under
guidance of the vision system 400, so as to remove the impurities from the top surface the
solder paste contained in the container 200 by the cleaning brush 300.

As shown in Fig.1, in an embodiment, the syringe 100 is an electric control syringe,
and is controlled so that the amount of the solder paste injected by the syringe 100 at a
single time is just fully filled the container 200. In this way, the amount of solder paste
injected into the container 200 may be accurately controlled, thereby avoiding the waste of

solder paste.
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In an embodiment, the first driving device 130 and the second driving device 230 may
be a hydraulic cylinder, a gas cylinder or a motor drive mechanism. The vision system 400
may comprise one or more camera.

It should be appreciated for those skilled in this art that the above embodiments are
intended to be illustrated, and not restrictive. For example, many modifications may be
made to the above embodiments by those skilled in this art, and various features described
in different embodiments may be freely combined with each other without conflicting in
configuration or principle.

Although several exemplary embodiments have been shown and described, it would be
appreciated by those skilled in the art that various changes or modifications may be made in
these embodiments without departing from the principles and spirit of the disclosure, the

scope of which is defined in the claims and their equivalents.

"o

As used herein, an element recited in the singular and proceeded with the word "a" or
"an" should be understood as not excluding plural of said elements or steps, unless such
exclusion is explicitly stated. Furthermore, references to "one embodiment” of the present
invention are not intended to be interpreted as excluding the existence of additional
embodiments that also incorporate the recited features. Moreover, unless explicitly stated to
the contrary, embodiments "comprising” or "having" an element or a plurality of elements

having a particular property may include additional such elements not having that property.
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What is claimed is,

1. An automatic solder paste feeding system, characterized in that comprises:

a base (10);

a container (200) mounted on the base (10) and configured to contain solder paste
therein;

a syringe (100) mounted on the base (10) and configured to inject the solder paste into
the container (200); and

a heater (240) mounted on the base (10) and configured to heat the solder paste

contained in the container (200), so that the solder paste is melted into liquid state.

2. The automatic solder paste feeding system according to claim 1, further comprising:

a first moving mechanism (110, 120, 130) mounted on a support frame (11) of the base
(10) and adapted to move the syringe (100) in a vertical direction (Z) perpendicular to the
base (10), so as to move the syringe (100) to an injection position,

wherein when the syringe (100) is moved to the injection position, an injection port of

the syringe (100) is driven to enter into the container (200).

3. The automatic solder paste feeding system according to claim 2, wherein the first
moving mechanism (110, 120, 130) comprises:

a first rail (120) mounted on the support frame (11);

a first sliding block (110) slidably mounted on the first rail (120) and movable along
the first rail (120) in the vertical direction (Z); and

a first driving device (130) mounted on the support frame (11) or the first rail (120),
and

wherein the syringe (100) is mounted on the first sliding block (110), and the first
driving device (130) is adapted to drive the first sliding block (110) and the syringe (100) to
slide along the first rail (120).

4. The automatic solder paste feeding system according to claim 3, further comprising:

a second moving mechanism (210, 220, 230) mounted on the base (10) and adapted to
move the container (200) in a horizontal direction (Y) parallel to the base (10), so as to
move the container (200) to an injection station,

wherein when the container (200) is moved to the injection station, the syringe (100) is

aligned to the container (200) in the vertical direction (Z).

5. The automatic solder paste feeding system according to claim 4, wherein the second

moving mechanism (210, 220, 230) comprises:

7
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a second rail (220) mounted on the base (10);

a second sliding block (210) slidably mounted on the second rail (220) and movable
along the second rail (220) in the horizontal direction (Y); and

a second driving device (230) mounted on the base (10), and

wherein the container (200) is mounted on the second sliding block (210), and the
second driving device (230) is adapted to drive the second sliding block (210) and the
container (200) to slide along the second rail (220).

6. The automatic solder paste feeding system according to claim 5,
wherein the heater (240) is mounted on the second sliding block (210) to slide along
the second rail (220) with the second sliding block (210).

7. The automatic solder paste feeding system according to any one of claims 1-6,
further comprising:
a cleaning brush (300) mounted on the base (10) and adapted to remove impurities

from a top surface of the solder paste contained in the container (200).

8. The automatic solder paste feeding system according to claim 7, further comprising:

a vision system (400) mounted on the base (10) and configured to detect the impurities
on the top surface of the solder paste contained in the container (200),

wherein the cleaning brush (300) is adapted to remove the impurities from the top
surface of the solder paste contained in the container (200) in time when the vision system
(400) detects the impurities.

9. The automatic solder paste feeding system according to claim 8, further comprising:

a third moving mechanism (310) mounted on the base (10) and adapted to move the
cleaning brush (300) in the vertical direction (Z) and/or the horizontal direction (Y), so as to
move the cleaning brush (300) to an cleaning position,

wherein when the cleaning brush (300) is moved to the cleaning position, the cleaning
brush ( 300 ) brings into contact with the top surface the solder paste contained in the

container (200).

10. The automatic solder paste feeding system according to claim 9,

wherein when the vision system (400) detects the impurities on the top surface the
solder paste contained in the container (200), the third moving mechanism (310) moves the
cleaning brush (300) to the cleaning position under guidance of the vision system (400), so
as to remove the impurities from the top surface the solder paste contained in the container
(200) by the cleaning brush (300).



WO 2018/167216 PCT/EP2018/056546

11. The automatic solder paste feeding system according to any one of claims 1-10,
wherein the syringe (100) comprises an electric control syringe and is controlled so that
the amount of the solder paste injected by the syringe (100) at a single time is just fully
5 filled the container (200).
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