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DISPENSING CONTROL APPARATUS AND GLUE 

DISCHARGING CONTROL METHOD THEREOF 

TECHNICAL FIELD 

[0001] The present disclosure relates to the technical field of dispensing, and more 

particularly, to a dispensing control apparatus and a glue discharging control method thereof. 5 

BACKGROUND 

[0002] The conventional pneumatic dispensing controller is internally provided with an 

analog barometer, a digital barometer or a gas pressure sensor which is connected to a 

pipeline between a gas outlet of a first pressure reducing device and a gas inlet of a first 

exhaust valve. The analog barometer, the digital barometer or the gas pressure sensor is 10 

configured to measure and display a set gas pressure, but cannot monitor the gas pressure 

waveform in a pipeline of a glue barrel, and thus does not have a function of monitoring the 

gas pressure in the glue barrel. 

[0003] According to a specific dispensing process, dispensing parameters are determined 

when the glue barrel is full of glue, and with an increase of glue discharging times, a residual 15 

amount of glue in the glue barrel is gradually reduced, and a glue discharging amount is 

reduced accordingly. When the glue discharging is significantly reduced to be lower than the 

glue amount requirement, an operator is required to change the dispensing parameters 

(generally, properly increasing a glue discharging duration). The core problems of the 

dispensing application lie in that, firstly, since the dispensing parameters need to be changed 20 

for many times by the operator, it is needed to test and verify the glue amount to check 

whether the changed parameters are appropriate; and secondly, the glue discharging amount 

will obviously fluctuate due to the dispensing parameters being changed by the operating 

personnel for many times, that is, the dispensing parameters are changed suddenly when the 
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glue discharging amount is obviously reduced, resulting in that the next glue discharging 

amount may be increased significantly. 

[0004] In conclusion, the dispensing operation requires the operator to adjust the 

parameters for many times, and the dispensing consistency is difficult to be improved. When 

the residual amount of the glue is gradually reduced until no glue is left, no glue spot may 5 

appear suddenly, which causes abnormal dispensing procedures on an automatic dispensing 

apparatus or production line and directly affects the whole process. 

SUMMARY 

[0005] The present disclosure aims to at least solve one of the technical problems in the 

related art. 10 

[0006] The disclosure provides a dispensing control apparatus, which can achieve a 

self-adaptive adjustment of dispensing parameters, a function of alarming a residual amount 

of glue solution being insufficient, and self-adaptive feedback control of a suck-back gas 

pressure. 

[0007] The disclosure further provides a control method for the dispensing control 15 

apparatus. 

[0008] According to the first aspect embodiments of the disclosure, the dispensing control 

apparatus includes a machine body provided with a first input interface adapted to be 

connected to a gas source, a first output interface adapted to be connected to an external glue 

barrel, and a second output interface; a first pressure reducing device arranged in the machine 20 

body and including a gas inlet end connected to the first input interface; a first exhaust valve 

arranged in the machine body and including a gas inlet connected to a gas outlet end of the 

first pressure reducing device; a second exhaust valve including an inlet connected to a gas 

outlet of the first exhaust valve and the first output interface, and an outlet connected to the 

second output interface; a first gas pressure sensor arranged between the gas outlet of the first 25 

exhaust valve and the first output interface and configured to acquire a real-time gas pressure 

in a pipeline connected between the first exhaust valve and the first output interface; and a 

control device arranged in the machine body and electrically connected to the first pressure 
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reducing device, the first exhaust valve, the second exhaust valve and the first gas pressure 

sensor, wherein the control device is configured to control the first pressure reducing device, 

the first exhaust valve, the second exhaust valve and the first gas pressure sensor, and the 

control device is further configured to continuously receive the real-time gas pressure 

acquired by the first gas pressure sensor, process the real-time gas pressure in real time and 5 

extract a characteristic parameter of gas pressure increasing. 

[0009] According to some embodiments of the present disclosure, the machine body is 

further provided with a third output interface, and the dispensing control apparatus further 

includes a suck-back gas pressure generating device including: a second pressure reducing 

device including a gas inlet connected to the first input interface; and a vacuum generator 10 

including a vacuum generating port connected to the gas outlet of the first exhaust valve, a 

gas inlet connected to a gas outlet of the second pressure reducing device, and a gas outlet 

connected to the third output interface. 

[0010] According to some embodiments of the present disclosure, the pipeline connecting 

the vacuum generating port of the vacuum generator with the gas outlet of the first exhaust 15 

valve is a gas suction port of the suck-back gas pressure generating device, and the dispensing 

control apparatus further includes: a second gas pressure sensor connected to the gas suction 

port of the suck-back gas pressure generating device and configured to acquire a suck-back 

gas pressure generated by the suck-back gas pressure generating device, wherein the second 

gas pressure sensor is electrically connected to the control device, and the control device is 20 

further configured to continuously receive signals acquired by the second gas pressure sensor. 

[0011] According to some embodiments of the present disclosure, the second pressure 

reducing device is an electric proportional valve or an electric air pressure reducing valve. 

[0012] According to some embodiments of the present disclosure, the first pressure 

reducing device is a precise pressure reducing valve, an electric proportional valve or an 25 

electric air pressure reducing valve; and /or at least one of the first exhaust valve and the 

second exhaust valve is a two-position three-way electromagnetic valve, and a flow rate of the 

second exhaust valve is greater than that of the first exhaust valve. 

[0013] According to some embodiments of the present disclosure, the first pressure 

reducing device includes: a first pressure reducing valve at least including a gas inlet forming 30 
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the gas inlet end of the first pressure reducing device, and a gas outlet connected to the gas 

inlet of the first exhaust valve. 

[0014] According to some embodiments of the present disclosure, the first pressure 

reducing device further includes: a special-shaped pipe joint internally provided with a pipe 

cavity penetrating therethrough along an axial direction of the special-shaped pipe joint, 5 

wherein an outer surface of the special-shaped pipe joint is provided with one or more gas 

flow channels in communication with the pipe cavity, and the special-shaped pipe joint is 

connected between the gas outlet of the first pressure reducing valve and the gas inlet of the 

first exhaust valve. 

[0015] According to some embodiments of the present disclosure, the gas flow channel 10 

has a minimum diameter smaller than or equal to 1mm, or a minimum cross-sectional area 

smaller than or equal to 1mm2. 

[0016] According to some embodiments of the present disclosure, the dispensing control 

apparatus further includes: a gas storage tank located between the special-shaped pipe joint 

and the first exhaust valve and in communication therewith. 15 

[0017] According to some embodiments of the present disclosure, the dispensing control 

apparatus further includes: a speed control valve located between the special-shaped pipe joint 

and the first exhaust valve and in communication therewith, and configured to adjust a 

maximum flow output by the first pressure reducing device. 

[0018] According to some embodiments of the present disclosure, the dispensing control 20 

apparatus further includes: a variable-diameter pipe located between the special-shaped pipe 

joint and the gas storage tank and in communication therewith. 

[0019] A glue discharging control method according to some embodiments of the second 

aspect of the disclosure adopts the dispensing control apparatus according to some 

embodiments of the first aspect of the disclosure. The glue discharging control method 25 

includes: 

[0020] step S1of setting a working gas pressure, a suck-back gas pressure and a glue 

discharging duration; 

[0021] step S2 of presetting a first gas pressure waveform when an empty glue barrel is 

connected to the first output interface, and a second gas pressure waveform when a full glue 30 
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barrel is connected to the first output interface; 

[0022] step S3 of presetting a residual amount alarm threshold; 

[0023] step S4 of determining whether the first output interface is connected to a glue 

barrel to be subjected to dispensing, and whether a dispensing trigger signal is received; 

[0024] step S5 of in response to the dispensing trigger signal being received, outputting 5 

the working gas pressure, detecting the real-time gas pressure waveform acquired by the first 

gas pressure sensor in real time within the glue discharging duration, and predicting a residual 

amount of glue in the glue barrel based on the real-time gas pressure waveform, the first gas 

pressure waveform and the second gas pressure waveform; 

[0025] step S6 of adjusting the working gas pressure, the suck-back gas pressure and the 10 

glue discharging duration in the step S1 based on the residual amount of glue, and returning to 

the step S5; and 

[0026] step S7 of sending an alarm signal, stopping glue discharging and returning to the 

step S4, when the residual amount of the glue in the step S5 is smaller than the residual 

amount alarm threshold. 15 

[0027] According to some embodiments of the present disclosure, in the step S2, 

detecting each of the first gas pressure waveform and the second gas pressure waveform 

includes: 

[0028] step S21 of detecting whether the first output interface is connected to the glue 

barrel to be detected, and whether an execution signal is received; 20 

[0029] step S22 of enabling the first gas pressure sensor to acquire gas pressure 

waveforms within a preset detection time after receiving the execution signal; and 

[0030] step S23 of storing the corresponding gas pressure waveforms. 

[0031] Additional aspects and advantages of the present disclosure will be set forth in part 

in the following description which follows, and some will become obvious from the following 25 

description or learned through practice of the present disclosure. 

BRIEF DESCRIPTION OF DRAWINGS 

[0032] The above and/or additional aspects and advantages of the present disclosure will 
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become apparent and readily appreciated from the following description of embodiments, 

taken in conjunction with the accompanying drawings, in which: 

[0033] FIG. 1 is a schematic view of a dispensing control apparatus according to an 

embodiment of the present disclosure; 

[0034] FIG. 2 is a schematic view of a first pressure reducing device of a dispensing 5 

control apparatus according to a first embodiment of the present disclosure; 

[0035] FIG. 3a is a schematic view of a first pressure reducing device of a dispensing 

control apparatus according to a second embodiment of the present disclosure; 

[0036] FIG. 3b is a schematic view of a special-shaped pipe joint in the first pressure 

reducing device of FIG. 3a; 10 

[0037] FIG. 4 is a schematic view of a first pressure reducing device of a dispensing 

control apparatus according to a third embodiment of the present disclosure;  

[0038] FIG. 5 is a schematic view of a first pressure reducing device of a dispensing 

control apparatus according to a fourth embodiment of the present disclosure;  

[0039] FIG. 6 is a schematic view of a first pressure reducing device of a dispensing 15 

control apparatus according to a fifth embodiment of the present disclosure;  

[0040] FIG. 7 is a schematic view of a first pressure reducing device of a dispensing 

control apparatus according to a sixth embodiment of the present disclosure;  

[0041] FIG. 8 is a schematic view of a first pressure reducing device of a dispensing 

control apparatus according to a seventh embodiment of the present disclosure;  20 

[0042] FIG. 9 is a schematic view of a first pressure reducing device of a dispensing 

control apparatus according to an eighth embodiment of the present disclosure;  

[0043] FIG 10 is a flowchart of a glue discharging control method of a dispensing control 

apparatus according to an embodiment of the present disclosure; 

[0044] FIG. 11 is a flow chart of detecting a first or second gas pressure waveform in Fig. 25 

10; and 

[0045] FIG. 12 is an explanatory diagram illustrating an operation of a dispensing control 

apparatus according to an embodiment of the present disclosure. 
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DESCRIPTION OF EMBODIMENTS 

[0046] The embodiments of the present disclosure will be described in detail below, and 

examples of the embodiments are illustrated in the accompanying drawings, in which the 

same or similar reference numerals refer to the same or similar elements or elements having 

the same or similar functions throughout. The embodiments described below with reference to 5 

the accompanying drawings are illustrative and intended to explain the present disclosure, and 

shall not be construed as limiting the present disclosure. 

[0047] In the description of the present disclosure, it is to be understood that the terms 

"center", "up", "down", "front", "rear", "left", "right", "vertical", "horizontal", "top", "bottom", 

"in", "out", etc. indicate orientations or positional relationships based on those shown in the 10 

drawings, and are only for convenience and simplicity of description, but do not indicate or 

imply that the devices or elements referred to must have particular orientations, be 

constructed and operated in particular orientations, and thus, are not to be construed as 

limiting the present disclosure. 

[0048] In addition, descriptions such as "first" and "second" in the present disclosure may 15 

be for descriptive purposes only, and cannot be understood as indicating or implying the 

relative importance or implicitly indicating the number of indicated technical features. 

Therefore, the features defined as "first" and "second" may explicitly or implicitly include at 

least one of the features. In the description of the present disclosure, the meaning of "a 

plurality of" may be at least two, for example, two, and three and so on, unless it may be 20 

specifically defined otherwise. 

[0049] A dispensing control apparatus 1000 according to an embodiment of the present 

disclosure may include a machine body 100, a first pressure reducing device 200, a first 

exhaust valve 300, a second exhaust valve 400, a first gas pressure sensor 500 and a control 

device 600. 25 

[0050] As shown in FIG. 1, the machine body 100 may be provided with a first input 

interface 110 adapted to be connected to a gas source, a first output interface 120 adapted to 

be connected to an external glue barrel 2000, and a second output interface 130. The first 

pressure reducing device 200 may be arranged in the machine body 100, and a gas inlet end 
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210 of the first pressure reducing device 200 may be connected to the first input interface 110. 

The first exhaust valve 300 is arranged in the machine body 100, and a gas inlet 310 of the 

first exhaust valve 300 may be connected to a gas outlet end 220 of the first pressure reducing 

device 200. The glue discharging principle lies in that when the dispensing control apparatus 

1000 is not in operation, the first exhaust valve 300 is in an off state. When it is needed to 5 

perform a dispensing operation, a set working gas pressure outputted by the first pressure 

reducing device 200 flows into a cavity of the glue barrel through the first exhaust valve 300, 

and glue solution is extruded from a glue solution output end at a tail end of the glue barrel. 

When the dispensing operation is finished, the first exhaust valve 300 is changed from an on 

state into the off state. 10 

[0051] An inlet 410 of the second exhaust valve 400 may be connected to a gas outlet 320 

of the first exhaust valve 300 and the first output interface 120, and an outlet 420 of the 

second exhaust valve 400 may be connected to the second output interface 130. The first gas 

pressure sensor 500 may be arranged between the gas outlet 320 of the first exhaust valve 300 

and the first output interface 120, so as to acquire a real-time gas pressure in a pipeline 330 15 

connected between the first exhaust valve 300 and the first output interface 120. 

[0052] The control device 600 may be arranged in the machine body 100, and the control 

device 600 may be electrically connected to and control the first pressure reducing device 200, 

the first exhaust valve 300, the second exhaust valve 400 and the first gas pressure sensor 500. 

The control device 600 may be configured to continuously receive the real-time gas pressure 20 

acquired by the first gas pressure sensor 500, process the real-time gas pressure in real time 

and then extract a characteristic parameter of gas pressure increasing. In this way, in a single 

dispensing operation, the first gas pressure sensor 500 acquires the increase, stability and 

decrease of the working gas pressure in real time, and the control device 600 processes the 

acquired data to form a complete gas pressure waveform curve. 25 

[0053] Alternatively, the first gas pressure sensor 500 may be disposed in a working gas 

pressure output path between the gas outlet of the first exhaust valve 300 and a working gas 

pressure output port. The gas pressure output port may refer to a gas path joint penetrating 

through a controller panel, and the gas path joint may be connected to the gas outlet 320 of 

the first exhaust valve 300 inside the dispensing control apparatus 1000. 30 
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[0054] The specific working process of the dispensing control apparatus 1000 will be 

described as follows. Based on a specific volume of the glue barrel 2000 and a specific length 

of a connecting pipe, the glue barrel 2000 may be connected to the first output interface 120 

of the dispensing control apparatus 1000 through the connecting pipe, and the dispensing 

control apparatus 1000 performs a dispensing operation based on set working parameters 5 

(including a glue discharging duration, a working gas pressure and a suck-back gas pressure). 

Along with the reduction of glue solution in the glue barrel, in the whole working gas 

pressure waveform acquired by the first gas pressure sensor 500, the gas pressure increasing 

will gradually become slow, and there is no signification difference in the stabilizing and 

decreasing of the gas pressure. In this way, key parameters are extracted from the waveform 10 

difference in the gas pressure increasing acquired by the first gas pressure sensor 500, and the 

residual amount of the glue solution in the glue barrel can be calculated by a built-in 

prediction algorithm, thereby achieving the accurate prediction of the residual amount of the 

glue solution in the glue barrel. 

[0055] Based on the accurate prediction of the residual amount of the glue solution, the 15 

dispensing control apparatus 1000 may continuously adjust the dispensing parameters based 

on different residual amounts of the glue solution during the dispensing operation, thereby 

achieving the extremely high consistency of the glue discharging amount. Alternatively, the 

dispensing control apparatus 1000 may further enable an alarm function for an insufficient 

residual amount of the glue solution. When the residual amount of the glue solution is lower 20 

than a set alarm threshold, the dispensing control apparatus 1000 may output an alarm signal 

indicating that the residual amount of the glue solution is insufficient, which prompts the 

operator to fill or replace the glue solution. 

[0056] According to the dispensing control apparatus 1000 of the embodiment of the 

disclosure, by arranging the first gas pressure sensor 500, during the dispensing operation, the 25 

first gas pressure sensor 500 may acquire a gas pressure waveform of a single dispensing in 

real time and extract characteristic parameters of gas pressure increasing, thereby predicting 

the current residual amount of the glue solution, and working parameters of the dispensing 

control apparatus may be automatically adjusted, thereby achieving the extremely high 

consistency in amounts of the dispensed glue solution in the whole dispensing process from 30 
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the full glue barrel to the empty glue barrel. 

[0057] It should be noted that, based on the function of the first gas pressure sensor 500 

predicting the residual amount of the glue solution in the glue barrel, it is needed to perform 

extraction and calibration on characteristic parameters of the gas pressure increasing under 

two working conditions of the full glue barrel and the empty glue barrel before the dispensing 5 

operation. Before the dispensing operation, the full glue barrel and the empty glue barrel need 

to be connected to the first output interface 120 by connecting pipes, the dispensing control 

apparatus 1000 enters a calibration mode, in which the control device 600 interacts with the 

first gas pressure sensor 500, the first exhaust valve 300, the first pressure reducing device 

200 and the second exhaust valve 400, acquisition of working gas pressures is performed 10 

when the full glue barrel (or the empty glue barrel) is connected to obtain a first gas pressure 

waveform under a working condition of the empty glue barrel and a second gas pressure 

waveform under a working condition of the full glue barrel, then gas pressure increasing rates 

are extracted from the acquired waveforms, and extraction and calibration of characteristic 

parameters of gas pressure increasing for the two working conditions of the full glue barrel 15 

and the empty glue barrel are completed respectively. 

[0058] During the dispensing operation, the control device 600 may interact with the first 

gas pressure sensor 500, the first exhaust valve 300, the first pressure reducing device 200 and 

the second exhaust valve 400, so that gas pressure waveforms of a single dispensing may be 

acquired in real time, characteristic parameters of gas pressure increasing may be extracted, 20 

and an accurate prediction of the current residual amount of the glue solution may be achieved 

by an algorithm built in the control device 600 for predicting the residual amount of the glue 

solution in a glue barrel. 

[0059] According to some embodiments of the present disclosure, as shown in FIG. 1, the 

machine body 100 may be further provided with a third output interface 140. The dispensing 25 

control apparatus 1000 may further include a suck-back gas pressure generating device 700. 

The suck-back gas pressure generating device 700 may include a second pressure reducing 

device 710 and a vacuum generator 720. A gas inlet 711 of the second pressure reducing 

device 710 may be connected to the first input interface 110. A vacuum generating port 723 of 

the vacuum generator 720 may be connected to the gas outlet 320 of the first exhaust valve 30 
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300, a gas inlet 721 of the vacuum generator 720 may be connected to a gas outlet 712 of the 

second pressure reducing device 710, and a gas outlet 722 of the vacuum generator 720 may 

be connected to the third output interface 140. For example, the second pressure reducing 

device 710 is an electric proportional valve or an electric air pressure reducing valve. 

[0060] In the working process, after the dispensing control apparatus 1000 turns on the 5 

suck-back function, the control device 600 may interact with the first pressure sensor 500 and 

the second pressure reducing device 710 to perform feedback adjustment in real time, so as to 

achieve self-adaptive control of suck-back gas pressure. The self-adaptive control of the 

suck-back gas pressure may occur in the intermittent time of the dispensing operation, so that 

a glue outlet at a needle head at a tail end of the glue barrel may be ensured to be free from 10 

dripping of the glue solution and mixing of bubbles, thereby ensuring the precise consistency 

of the glue discharging during the dispensing operation. 

[0061] As shown in FIG. 1, according to some embodiments of the present disclosure, the 

pipeline connecting the vacuum generating port 723 of the vacuum generator 720 with the gas 

outlet 320 of the first exhaust valve 300 may be a gas suction port 730 of the suck-back gas 15 

pressure generating device 700. The dispensing control apparatus 1000 may further include a 

second gas pressure sensor 800. The second gas pressure sensor 800 is connected to the gas 

suction port 730 of the suck-back gas pressure generating device 700 to acquire a suck-back 

gas pressure generated by the suck-back gas pressure generating device 700, and is 

electrically connected to the control device 600, which in turn continuously receives signals 20 

acquired by the second gas pressure sensor 800. In other words, the second gas pressure 

sensor 800 may be disposed at the gas suction port of the suck-back gas pressure generating 

device between the vacuum generator 720 and the gas outlet of the first exhaust valve 300, 

and after the suck-back gas pressure is turned on, the second gas pressure sensor 800 may 

acquire the suck-back gas pressure in real time, and interact with the control device 600 to 25 

achieve adaptive feedback control of the suck-back gas pressure. 

[0062] According to some alternative embodiments of the present disclosure, the first 

pressure reducing device 200 may be a precise pressure reducing valve, an electric 

proportional valve or an electric air pressure reducing valve. 

[0063] In some alternative embodiments, at least one of the first exhaust valve 300 and 30 
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the second exhaust valve 400 may be a two-position three-way electromagnetic valve, and a 

flow rate of the second exhaust valve 400 may be greater than that of the first exhaust valve 

300. The first exhaust valve 300 is formed as the two-position three-way electromagnetic 

valve, and the first exhaust valve 300 is a conventional element, which is easy to get. 

[0064] In an embodiment of the present disclosure, the second exhaust valve 400 is 5 

formed as a two-position three-way electromagnetic valve, and the flow rate of the second 

exhaust valve 400 is greater than the flow rate of the first exhaust valve 300. The second 

exhaust valve 400 is also a conventional element, which is easy to get. 

[0065] It should be noted that, joints of a plurality of elements may be connected by hoses 

900, which are easy to connect and install. 10 

[0066] When the glue discharging operation is finished, the first exhaust valve 300 will be 

switched from an on state into an off state. At this time, the gas output flow of the first 

exhaust valve 300 may suddenly drop to zero, so that the gas flow of a load end connected to 

the gas outlet end of the first exhaust valve 300 may suddenly drop to zero. In this way, the 

output gas pressure of a first pressure reducing value 230 may overshoot, and the time 15 

required for the output gas pressure of the first pressure reducing value 230 to drop from the 

overshoot to be consistent with the set gas pressure can be reduced by the first pressure 

reducing device. In the following embodiments of the present disclosure, the first pressure 

reducing device 200 may be illustrated in details. The dispensing control apparatus according 

to the embodiments of the disclosure can perform, by adopting such first pressure reducing 20 

device, the dispensing operation in a shorter dispensing repeating cycle, thereby improving 

the dispensing efficiency while ensuring the consistent dispensing precision. 

[0067] According to some specific embodiments of the present disclosure, as shown in 

FIG. 2, the first pressure reducing device 200 may include a first pressure reducing valve 230. 

The first pressure reducing valve 230 may be provided with at least a gas inlet 231 and a gas 25 

outlet 232. The gas inlet 231 may form the gas inlet end 210 of the first pressure reducing 

device 200, and the gas outlet 232 may be connected to the gas inlet 310 of the first exhaust 

valve 300. The first pressure reducing valve 230 may further include a vent that may be left 

blank or fitted with a muffler (not shown). 

[0068] In the dispensing control apparatus 1000 shown in FIG. 1, the first pressure 30 
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reducing device 200 is exemplified to include only the first pressure reducing valve 230. The 

present disclosure is not limited thereto. 

[0069] As shown in FIG. 3a, in other embodiments of the present disclosure, the first 

pressure reducing device 200 may further include a special-shaped pipe joint 240. As shown 

in FIG. 3b, the special-shaped pipe joint 240 may be internally provided with a pipe cavity 5 

241 penetrating therethrough along an axial direction thereof. An outer surface of the 

special-shaped pipe joint 240 may be provided with one or more gas flow channels 242 in 

communication with the pipe cavity 241. In the dispensing control apparatus according to the 

embodiments of the present disclosure, the first pressure reducing device 200 operates based 

on the following principle: when a terminal load connected to the gas outlet end 220, i.e., the 10 

glue barrel 2000, does not consume gas or consumes gas at a constant flow rate, the stable 

output gas pressure of the first pressure reducing device 200 may be consistent with a set gas 

pressure. When the flow rate of the gas consumed at the load end suddenly reduces (even 

reducing to zero), which causes the output gas pressure of the first pressure reducing device 

200 to be higher than the set gas pressure, a part of the output gas pressure of the first pressure 15 

reducing valve 230 may be discharged from the special-shaped pipe joint 240 connected to a 

gas pressure output port of the first pressure reducing valve 230 at a constant flow rate. When 

the flow rate at the glue barrel end reduces, the time required for the output gas pressure of the 

first pressure reducing valve 230 to be reduced from overshoot to be consistent with the set 

gas pressure may be reduced. 20 

[0070] The special-shaped pipe joint 240 may be a product obtained by modifying a gas 

flow channel based on a standard product in the market or a self-made product obtained by 

designing and processing, and has a simple structure. Based on the reconstruction 

implementation of the pipe joint standard product, when the pipe joint standard product is 

connected to the gas outlet of the first pressure reducing valve 230 in a sealing manner, a hole 25 

is formed on a surface of the cavity where the pipe joint standard product is in direct contact 

with the output gas pressure, and the hole directly or in a bent manner penetrates through the 

outer surface of the pipe joint standard product to form the special-shaped pipe joint 240. The 

hole in the outer surface needs to ensure that the special-shaped pipe joint 240 is not covered 

or shielded after being connected to the first pressure reducing valve 230 in a sealing manner 30 
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and to a load (in order to ensure that the output gas pressure of the first pressure reducing 

valve 230 continuously and smoothly leaks from the gas flow channel). A part of the gas 

pressure outputted from the gas outlet of the first pressure reducing valve 230 may 

continuously flow out from the gas flow channel at a constant flow rate. 

[0071] Regardless of whether the load end requires gas flow, it is beneficial for the first 5 

pressure reducing valve 230 to remain in a flow output state (i.e., significant feedback 

regulation) as follows: when the gas pressure flow rate at the load side reduces (even the flow 

rate reduces to zero), the feedback adjustment of the first pressure reducing valve 230 may not 

be quickly implemented, and a significant gas pressure overshoot may occur instantaneously, 

resulting in an overshoot of the output gas pressure. Compared with a standard product of the 10 

pressure reducing valve, the gas flow channel continuously consumes the output gas pressure 

at a constant flow rate, which can directly accelerate the recovery process of the output gas 

pressure overshoot while reducing the time required for the output gas pressure to be reduced 

from the overshoot to be consistent with the set gas pressure. 

[0072] Therefore, compared with the related art, for the dispensing control apparatus 15 

according to the embodiments of the present disclosure, since the gas flow channel is 

provided on the special-shaped pipe joint 240, the first pressure reducing device may recover 

the output gas pressure of the first pressure reducing device higher than the set gas pressure to 

be consistent with the set gas pressure in a shorter time, so that an time interval between 

repeated dispensing operations may be greatly reduced, and a dispensing effect with a 20 

consistent height may be achieved. 

[0073] As an example, the minimum diameter of the gas flow channel 242 is not greater 

than 1mm, or the minimum cross-sectional area of the gas flow channel 242 is not greater 

than 1mm2. The gas flow channel is used for continuous low flow leakage of high pressure air, 

but the key of the low flow leakage is that the narrowest part of the gas flow channel cannot 25 

be too large. In other words, based on specific conditions at the glue barrel side, different 

narrowest bore diameters of the gas flow channel may be set, the time required for the output 

gas pressure to be reduced from overshoot to be consistent with the set gas pressure is tested 

in detail, and the optimal flow rate of the gas flow channel and the narrowest bore diameter of 

the gas flow channel suitable for the specific conditions are obtained in the testing process. 30 
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[0074] As shown in FIG. 3a and FIG. 4, the special-shaped pipe joint 240 may be 

connected between the gas outlet of the first pressure reducing valve 230 and the gas inlet of 

the first exhaust valve 300. The first pressure reducing device including the first pressure 

reducing valve 230 and the special-shaped pipe joint 240 is simple in structure, and can 

reduce overshoot of the output gas pressure and recover the output gas pressure higher than 5 

the set gas pressure to be consistent with the set gas pressure in a shorter time, especially 

improving a consistency of the working gas pressure when the dispensing control apparatus 

1000 performs quick and repeated dispensing. 

[0075] According to some embodiments of the present disclosure, as shown in FIG. 5, the 

dispensing control apparatus 1000 may further include a gas storage tank 250, the gas storage 10 

tank 250 is located between the special-shaped pipe joint 240 and the first exhaust valve 300 

and is in communication therewith. The gas storage tank 23 may suppress the decrease of the 

output gas pressure of the first pressure reducing device 200 at the moment when the 

dispensing control apparatus is starting dispensing, and may suppress the overshoot of the 

output gas pressure of the first pressure reducing device 200 at the moment when the 15 

dispensing control apparatus is finishing dispensing. Thus, the time required for the first 

pressure reducing device to reduce its output gas pressure from the overshoot to be consistent 

with the set gas pressure may be further shortened. 

[0076] In other embodiments of the present disclosure, the dispensing control apparatus 

1000 may further include a speed control valve 910. The speed control valve 910 is located 20 

between the special-shaped pipe joint 240 and the first exhaust valve 300 and is in 

communication therewith. The speed control valve 910 may be used for adjusting a maximum 

flow output by the first pressure reducing device, and a specific gas flow speed of the speed 

control valve 910 may be tested and determined based on specific dispensing parameters. 

Thus, the maximum flow rate output by the first pressure reducing device 200 is adjusted for 25 

the specific dispensing parameters, which can further reduce the time required for the first 

pressure reducing device 200 to reduce its output pressure from the overshoot to be consistent 

with the set gas pressure. The speed control valve 910 or the gas storage tank 250 may be 

separately provided between the special-shaped pipe joint 240 and the first exhaust valve 300, 

as shown in FIG. 6. It is also possible that both the speed control valve 910 and the gas 30 
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storage tank 250 are dispose between the special-shaped pipe joint 240 and the first exhaust 

valve 300, as shown in FIG. 7, which can shorten the time required for the first pressure 

reducing device to reduce its output gas pressure from the overshoot to the set gas pressure to 

a greater extent. 

[0077] In some alternative examples, as shown in FIG. 8, the speed control valve 910 and 5 

the special-shaped pipe joint 240 may be formed into one piece, which in turn is sealingly 

hard-connected to the first pressure reducing valve 230. Such integration of components can 

reduce the number of components and the occupied space.  

[0078] According to some other embodiments of the present disclosure, the dispensing 

control apparatus 1000 may further include a variable-diameter pipe 920, which is located 10 

between the special-shaped pipe joint 240 and the gas storage tank 250 and is in 

communication therewith, thereby achieving the same performance and effect as the speed 

control valve 910. As shown in FIG. 9, the variable-diameter pipe 920 and the special-shaped 

pipe joint 240 may be formed into one piece. 

[0079] A glue discharging control method of the dispensing control apparatus 1000 15 

according to another embodiment of the present disclosure will be described in detail with 

reference to FIG. 10 to 12. 

[0080] In an embodiment, the glue discharging control method of the dispensing control 

apparatus 1000 includes the following steps. 

[0081] At S1, a working gas pressure, a suck-back gas pressure and a glue discharging 20 

duration are set. 

[0082] At S2, a first gas pressure waveform when an empty glue barrel is connected to the 

first output interface 120 and a second gas pressure waveform when a full glue barrel is 

connected to the first output interface 120 are preset. 

[0083] At S3, a residual amount alarm threshold is preset. 25 

[0084] At S4, it is determined whether the first output interface 120 is connected to a glue 

barrel to be subjected to dispensing, and whether a dispensing trigger signal is received. 

[0085] At S5, when the dispensing trigger signal is received, the working gas pressure is 

output, a real-time gas pressure waveform acquired by the first gas pressure sensor 500 is 

detected in real time within a glue discharging duration, and a residual amount of the glue in 30 
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the glue barrel is predicted based on the real-time gas pressure waveform, the first gas 

pressure waveform and the second gas pressure waveform. 

[0086] At S6, the working gas pressure, the suck-back gas pressure and the glue 

discharging duration in the step S1 are adjusted based on the residual amount of the glue, and 

the method returns to the step S5. 5 

[0087] At S7, when the residual amount of the glue in the step S5 is smaller than the 

residual amount alarm threshold, an alarm signal is sent, the glue discharging is stopped, and 

the method returns to the step S4. 

[0088] Therefore, with the glue discharging control method according to the embodiments 

of the disclosure, the residual amount of glue solution in the glue barrel may be predicted in 10 

real time, and the working parameters of the dispensing control apparatus  may be 

automatically adjusted, in such a manner that the extremely high consistency in the glue 

solution discharging amount of the glue barrel in the whole working process from full glue 

solution to empty glue solution can be achieved. In addition, the residual amount of the glue 

solution in the glue barrel may be predicted in real time, the residual amount alarm threshold 15 

of the glue solution is set and compared with residual amount of the glue solution, and when 

the residual amount of the glue solution in the glue barrel is insufficient, an alarm signal is 

sent to prompt the user, thereby avoiding the dispensing operation in a glue shortage state or 

even a glue-free state. In addition, based on the self-adaptive feedback control of the 

suck-back gas pressure, the glue outlet of the needle head at the tail end of the glue barrel may 20 

be ensured to be free from dripping of the glue solution and mixing of bubbles, thereby 

ensuring the precise consistency of the glue discharging during the dispensing operation. 

[0089] In some embodiments of the present disclosure, in the step S2, detecting each of 

the first gas pressure waveform and the second gas pressure waveform may include steps as 

follows. 25 

[0090] At S21, it is detected whether the first output interface 120 is connected to the glue 

barrel to be detected, and whether an execution signal is received. 

[0091] At S22, the first gas pressure sensor is started, in response to the execution signal 

being received, to acquire gas pressure waveforms within a preset detection time. 

[0092] At S23, the corresponding gas pressure waveforms are stored. 30 
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[0093] From the perspective of an operator, an operation method for glue discharging 

control by using the dispensing control apparatus according to the embodiments of the 

disclosure will be explained as follows. 

[0094] At P1, dispensing parameters are set. 

[0095] At P2, one of the full glue barrel and the empty glue barrel is connected to the first 5 

output interface 120 of the dispensing control apparatus 1000 by the connecting pipe. 

[0096] At P3, following a prompt of a man-machine interaction menu item of the 

dispensing control apparatus 1000, the dispensing control apparatus 1000 is operated to 

perform acquisition of gas pressure waveforms on one of the full glue barrel and the empty 

glue barrel. 10 

[0097] At P4, the other of the empty glue barrel and the full glue barrel is connected to the 

first output interface 120 of the dispensing control apparatus 1000 by the connecting pipe. 

[0098] At P5, following a prompt of a man-machine interaction menu item of the 

dispensing control apparatus 1000, the dispensing control apparatus 1000 is operated to 

perform acquisition of gas pressure waveforms on the other of the empty glue barrel and the 15 

full glue barrel. 

[0099] At P6, the dispensing control apparatus 1000 automatically executes calculation 

and storage of calibration parameters based on the acquired gas pressure waveforms of the 

full glue barrel and the empty glue barrel. 

[00100] In other words, as shown in FIG. 12, before dispensing operation, the full glue 20 

barrel and the empty glue barrel need to be connected to the first output interface 120 by the 

connecting pipes respectively, the dispensing control apparatus 1000 enters the calibration 

mode, the control device 600 interacts with the first gas pressure sensor 500, the first exhaust 

valve 300, the first pressure reducing device 200 and the second exhaust valve 400, 

acquisition of working gas pressures is performed when the full glue barrel (or the empty glue 25 

barrel) is connected, gas pressure increasing rates are extracted from the acquired waveforms, 

and extraction and calibration of gas pressure increasing characteristic parameters of the full 

glue barrel and the empty glue barrel working conditions are completed respectively. 

[00101] Further, the method may further include the following operation steps. 

[00102] At P7, it is determined whether to enable a residual amount alarm function based 30 
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on a requirement for the function; and if the function is enabled, a residual amount alarm 

threshold and related parameters are set through the man-machine interaction menu item of 

the dispensing control apparatus 1000. 

[00103] At P8, the glue barrel filled with the glue solution is connected to the first output 

interface 120 of the dispensing control apparatus 1000 by the connecting pipe. 5 

[00104] At P9, the dispensing control apparatus 1000 enters a standby state for dispensing, 

and waits for a dispensing trigger signal. 

[00105] At P10, when the dispensing control apparatus 1000 receives the dispensing 

trigger signal, a dispensing gas pressure is output from the first output interface 120 based on 

the current dispensing parameters, and acquisition of gas pressure waveforms is performed by 10 

the first gas pressure sensor 500, the dispensing control apparatus 1000 then predicts the 

residual amount of the glue solution in the glue barrel based on the gas pressure waveforms 

acquired in real time and the stored calibration parameters. 

[00106] At P11, the dispensing control apparatus 1000 corrects and automatically updates 

the dispensing parameters based on the predicted residual amount of the glue solution in the 15 

glue barrel. 

[00107] At P12, if the residual amount alarm function is enabled, and the predicted residual 

amount of the glue solution in the glue bucket is lower than the set glue residual amount 

alarm threshold, the dispensing control apparatus 1000 generates a low-liquid alarm signal, 

and then go to step P9. 20 

[00108] Specifically, during the dispensing operation, the control device 600 may interact 

with the first gas pressure sensor 500, the first exhaust valve 300, the first pressure reducing 

device 200 and the second exhaust valve 400, so that gas pressure waveforms of a single 

dispensing may be acquired in real time, characteristic parameters of gas pressure increasing 

may be extracted, and an accurate prediction of the current residual amount of the glue 25 

solution may be achieved by an algorithm built in the control device 600 for predicting the 

residual amount of the glue solution in a glue barrel . 

[00109] Based on the accurate prediction of the residual amount of the glue solution, the 

dispensing control apparatus 1000 may continuously adjust the dispensing parameters based 

on different residual amounts of the glue solution during the dispensing operation, thereby 30 
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achieving the extremely high consistency of the dispensing amount. The function of alarming 

the insufficient residual amount of the glue solution may be enabled. When the residual 

amount of the glue solution is lower than the set glue residual amount alarm threshold, the 

dispensing control apparatus 1000 may output an alarm signal indicating that the residual 

amount of the glue solution is insufficient, prompting filling or replacement of the glue 5 

solution. 

[00110] It should be noted that after the dispensing control apparatus 1000 enables the 

suck-back function, the control device 600 may interact with the first pressure sensor 500 and 

the second pressure reducing device 710 to perform feedback adjustment in real time, so as to 

achieve self-adaptive control of the suck-back gas pressure. The self-adaptive control of the 10 

suck-back gas pressure may be carried out in the intermittent time of the dispensing operation, 

so that the glue outlet at the needle head at the tail end of the glue barrel may be ensured to be 

free from dripping of glue solution and mixing of bubbles, thereby ensuring the precise 

consistency of the glue discharging during the dispensing operation. 

[00111] For example, the dispensing parameters may include a dispensing duration, a 15 

working gas pressure and a suck-back gas pressure, and are convenient to measure and adjust, 

thereby facilitating the operation. 

[00112] According to the present disclosure, the method may predict the residual amount 

of glue solution in the glue barrel in real time, automatically adjust the working parameters of 

the dispensing controlling apparatus, and achieve the extremely high consistency of the glue 20 

solution discharging amount of the glue barrel in the whole working process from full glue 

solution to empty glue solution. In addition, the residual amount of the glue solution in the 

glue barrel may be predicted in real time, and the residual amount alarm threshold of the glue 

solution is set, so as to prompt that the current residual amount of the glue solution in the glue 

barrel is insufficient, thereby avoiding the dispensing operation in a glue shortage state or 25 

even a glue-free state. In addition, based on the self-adaptive feedback control of the 

suck-back gas pressure, the glue outlet at the needle head at the tail end of the glue barrel may 

be ensured to be free from dripping of glue solution and mixing of bubbles, thereby ensuring 

the precise consistency of the glue discharging during the dispensing operation. 

[00113] In the description of the specification, references to the description of "one 30 
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embodiment", "some embodiments", "an example", "a specific example", or "some examples" 

or the like mean that a particular feature, structure, material, or characteristic described in 

connection with the embodiment or example is included in at least one embodiment or 

example of the present disclosure. In the present specification, the schematic representations 

of the terms used above are not necessarily intended to refer to the same embodiment or 5 

example. Moreover, the specific features, structures, materials, or characteristics described 

may be combined in any suitable manner in any one or more embodiments or examples. 

[00114] While embodiments of the present disclosure have been shown and described, it 

will be understood by those of ordinary skill in the art that various changes, modifications, 

substitutions and variants can be made to the embodiments without departing from the 10 

principles of the disclosure, the scope of which is defined by the claims and their equivalents. 












